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ange of Name 








Evolution is change—development—progress. We have just evolved from THE CLEVELAND CAP 
SCREW CO., to THE ELECTRIC WELDING PRODUCTS CO. by changing our name to more fit 


tingly cover the development of our business from screws and bolts alone to various other electrically weld 


ed products too, 


which we have been making for some time By the addition of new products and equi 
g ; | july 


ment irom time to time we have progressed remarkably, both v.ith new and our old customers, resulting 


\FTER WELDING 





in a better and largely increased trade. 


Electric welding means economy in manulacture and the key- 
- . . a 
note of this economy is to weld a larger piece or end toa <= 


smaller one—cutting out forge and machine work—or to weld 
two different grades of material together where the finished 
part is subject to diverse duties or where a saving ol high 
priced material can be made. You can no doubt see the ad 
vantages in our illustrations and surely you are imaginative 
enough to see the advantages in the application of this pr 

cess On many parts you use. 

We want our new name, THE ELECTRIC WELDING 
PRODUCTS CO. to stay with you and to be significant oi 
our line. We want its mention or recollection to bring to 
your mind the many parts that we can manufacture econ 


omically and well by our proven electric welding process. 


For Machinery Manutacturers we make large steel bolts and 
screws, regular and special—arbor rods, drill spindles, gear 
blanks, connecting rods, lap rods and other parts of similar 


construction. 
kor Automobile and Gas Engine manufacturers, the large: 
sizes of stee! screws and bolts, truss and connecting rods, valve 


~ 


stems, push rods, cam shafts, magneto gear shafts, pump 
shafts and propeller shafts. 


And other parts you might suggest. 








Now 











FINISHE! 


Ohe Electric Welding Products Company 


Formerly 


The Cleveland Cap Screw Company 


Cleveland, O. 
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THE OPEN 
TURRBT LCATHB 


WITH GROSS-SLIDING TURRBT 









Equally suitable for work on Bars, Forgings and Castings 
Points of super- 


jority. 
























The open turret 
gives tools a rigid 
backing as well as 
a solid seat. 

Single drive with 
sixteen changes of 
speed while run- 
NING. 

Stationary head- 
stock—the most practical and economical arrangement for 
belt or motor drive. 

Work is held in head-stock, which 1s bo/ted solid to the bed, 
and tool is brought to the work with a rigid, yet sensitive tool 
carrier. 

30 per cent. Aeavzer than any turret lathe of its size. 

Horizontal \ocking bolt, directly under cutting tool, obviates 
all tendency to force turret from its seat. 

Turret 1s mounted on a cross slide with a broad base and a 
narrow guide and can always be returned to absolute central 
position by positive stop, either by hand or power. 













Write for complete catalog **The Open lurret Lathe.’’ 


PRATT & WHITNEY GOMPANY, 
HARTFORD, GONN., U.S.A. 





OF FICES—Trinity Bui'ding, 111 Broadway, New York. Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Lc 118: 
616 North 3d St. Philadelphia: 2lst and Callowhill Sts. Birmingham, Ala., Brown-Marx Bidg. Agents: California, Nevada and Arizona, Harron Rick \& 
McCone, 436 Market St., San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal, The Canadian Fairbanks Co., Ltd., Montreal, Toronto, \\ 1D- 






bipeg and Vancouver, Japan, F. W. Horne, 70 C Yokohama. 
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Tools in The World. 
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Every Description 


To the Gigantic 14-foot Planer 





We install complete ma- 
chine tool and crane 


equipment for 


machine shops. 





Vertical Drills up to 60” Radial Drills, 344 to 10 foot arms 


Standard 
small tools 
of the 
machine 
industry. 


Catalogues 
and full in- 
formation on 
any tool sent 
on request. 





Planers, 17 in. to 14 ft. between housings 





Pond Rigid Turret Lathe. Tw Siz Horizontal Boring and Iril 


ing Machines 


NILGS-BEMENT-POND GO., 


Trinity Building, 111 Broadway, New York, U.S. A. 


OFFICES 


1: Oliver Bidg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St. Philadelphia: 21st and Callowhill Sts. 
ingham, Ala: Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver. Agents for Cali- 


ia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St , San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal, F. W. Horne, 
Yokohama, Japan. 
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TOOL EQUIPMENT OF POND RIGID TURRET LATHE. 


Our Standard Tool Equipment may be used for a wide 
variety of work. ‘The short stiff facing tools can be put in any 
position of the broad faces of the turret. 


The tools in the extension turret will turn any diameter. 


On chucking work such as gear blanks, pistons, etc., this 
machine will show savings of 40 to 70%. 





WRITE FOR CATALOGUE ‘‘THE POND RIGID TURRET LATHE”. 


NILES-BEMENT-POND COMPANY 


Trinity Building, 111 Broadway, New York, U. S. A. 





OFFICES: 
Boston : Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St. Philadelphia: 21st and Callowhill St 
Birmingham, Ala: Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver. Agents for Ca 


fornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St , San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal. F. W. Hor! 
70 C Yokohama, Japan. 
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Our Tool Equipments 
For Boring Mills 


If your Boring Mill is not giving satisfactory 
results the fault probably lies in the tools you are 
using. The productive capacity of almost any 
machine is governed by the character of its tool 
equipment. 

We have just issued a Catalog describing Bor- 
ing Mill tool outfits that greatly increase accurate 
output. They are adaptable to any mill. 

Ask for New Catalog AE-14. 


AGENTS—Marshall & Huschart Ma- 
chinery Co., Chicago, Ill. The Motch 
& Merryweather Machiner Co., 
Cleveland, O Chas. G Smith ’ 
Pittsburg, Pa Cc. H. Wood Co., 


BRIDGEPORT, Syracuse, N.Y. Pacific Tool. & 
r Supply Co., 556 Howard Street, S 
u da CONN., U. s. A. Pramelect ‘ Cal Williams x Wilson, 


», 
Montreal, P. Q. Chas. Churchill & 


The 


0. Ltd London, E. C., England 


c 
os Fenwick Freres & Co., Paris, France 
Heinrich Dreyer, Berlin, Germany. 
S Ine fel eo) oO Landre & Glinderman, Amsterdam, 
@ Holland 
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The “Flat Turret” 


is the lathe that puts the cost 











of production of duplicate bar or chucking work at the lowest possible point by 





its fast, accurate operation. Learn about its features. Pages 12 and 13 tell more. 


Jones & Lamson Machine Company, 


Springfield, Vt., U. S. A., and 97 Queen Victoria St., London, E. C. 























DIAMOND —__ 
0 TEND DIAMOND TOOL nme T.L.DICKINSON MAKER 
TOOLS i 


For Truing, Dressing and Shaping Emery. Corandum, Carborundum 
and Alundum Wheels. Set with first quality diamonds and carefully 
tested before shipment. Security of the special solid setting guaranteed. 
Write for Catalog and price list 
Thomas L. Dickinson, M'f'r, 47 Vesey St., New York 
Cc. W a & ( ents fur 


Burton, Griffiths & », London, S« \ Great Britaitr 








WILLIAM H. BRISTOL % anno 
ELECTRIC PYROMETERS 


INDICATING and RECORDING OUTFITS FOR USE 
IN CONNECTION WITH GAs, OLL OR COAL FIRED 
FURNACES FOR HARDENING AND ANNEALING 
STEEL ANDIN LEAD BATHS AND BARIUM BATHS 
FOR HARDENING CARBON and HIGH SPEED STEEL. 


$5 Vere nn “Nos vesk cus. | | WERETOUS 


Weight 






Perfect 
Balance 











Black Diamond Files and Rasps 


PERFECT ALWAYS 


Twelve Medals Awarded at internzational 
Expositions 


Tool rests easily adjustable close to the face of the 
wheels. Surface attachments may be used. A water 


bucket attached to the table may be swung out of 


For Sale Everywhere the way when not in use 
Copy of Catalog will be sent free to any Interested file user 


on application 
DIAMOND MACHINE CoO., 
G. & H. BARNETT CO., Phila., Pa. PROVIDENCE, R. I. 











Full details on request. 
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ime Recorder for Machine Tools 


Lines Automatically Drawn ona Revolving Chart,Graduated in Hours 
and Minutes, Record Working and Idle Time for Any Machine 





B Y 


[he accompanying illustrations show an 
instrument for recording the actual cut- 
ting and idle time of machine tools and 


other machines. The instrument is the 
nvention of Geo. F. Card, of the Fort 
Wayne Electric Works, Fort Wayne, 
Indiana, and has been at work for some 


time in the works of the Lodge & Shipley 


C H 


the 


D. 


time 


N. 


useful 
it also shows the exact length of time put 


or cutting during day, 
in on any given piece of work by register 
ing the time elapsed between the begin 
ning and ending of and it 


also shows the time consumed in chucking 


each cutting 


and setting up the tools for various jobs 


Delay in starting in the morning and 


A R D* 


the bell is thrown on the tight pulley an 
electrical contact is made and an elec 
trical current is transmitted to the mag 
net of the recorder causing the pen to 
press against the paper dial and draw a 
red line while the machine is in operation 


When the driving belt is thrown on the 
loose pulley by the operation of the shifter 











FIG. I THE CARD 


chine Tool Company, where it has 
n the means of acquiring much valu- 
information. 

g. I illustrates the instrument as set 
office. The instrument here 


wn being the first 


in our 
has a 
and 


one made 
extemporized 


is added showing 


ewhat appearance 
this reason Fig. 2 
now made in more finished form 
Vhile the instrument is intended pri- 


to determine the actual amount of 


Superintendent the Lodge & Shipley Ma 


lool Company. 


4a % 


= 
SJ st he F hae 


OOOO 


BE 0895008200000005508 000 MM 














MACHINE RECORDER AS SET UI THE LODGI 
premature stopping at night are also 
shown 

Fig. 1 shows a wall desk used in con- 


nection with the apparatus and above it a 
series of switches numbered to agree with 
the various machines in the shop, by the 


turning of which any machine may be 
placed under observation The two re 
corders shown permit simultaneous ob 
servations to be made on two machines 


Each switch is connected with the belt 


shifter on the countershaft of the machine 
: } 


it represents in such manner that when 


& SHIPLEY WORKS 


the electrical contact is broken and the 
magnet released, a small spring then caus 
ing the pen to draw away from the dial, 
resulting in a_ break the line which 
shows the length of time during which 
the machine At the end of 
the day when the record is complete, com 


parison of the lines shows the variation in 


in 


was at rest 


actual running time on each piece while a 
comparison of the lines with the gaps be- 


tween shows the relation between the 
cutting and the idle time 
The paper dial attached to-the arbor 
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of the minute hand of a clock immediately 
behind the chart and thus makes a com 


plete revolution each hour. The minute- 


hand arbor extends through the chart 

















FIG. 2 rHE CARD RECORDER AS NOW MADE 


where it is turned to such size that a 
weighted silk cord, plainly shown in the 
illustration with its right-hand end at 
tached to the 


draw the pen inward each hour by 2 


swinging pen arm will 
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distance equal to the radial width 


ot the chart graduations It is thus 


clear that if the pen were in_con- 


stant contact with the paper it would, 
beginning at the outer diameter, trace a 
spiral line between the spiral divisions of 
the chart which latter represent the hours 
of the day, while the curved radial lines 
represent the minutes of each hour, the 
five-minute lines being heavier for dis 
tinction The beginning of each hour 1s 
shown by a triple line. The radial loca 
tion of a record thus locates the time of 
day when it was made and its length 
shows the elapsed time during which the 
pen was in contact with the paper 

In addition to the detailed record of the 
chart the instrument is made to sum up 
utomatically the total amount of cutting 
time for each day’s work, which is done 
by the small clock above the chart. This 
clock is fitted with a stop movement con 
nected by a small wire with the magnet 
which operates the pen, the connection 
being such that when the machine under 
observation is in motion the clock is also 
in motion, while when the machine is idle 
the clock stands still. When an observa- 
tion upon a machine is begun the clock 
is set at 12 o'clock and thus as the work 
goes on the cutting time is added up, the 
reading of the clock when the work is 
done giving the total cutting time. 

Fig. 3 is 
taken from an engine lathe at our works 


a reproduction of a record 


\n examination of the record shows that 
of a full day’s work of 10 hours the run- 
ning time was 4 hours, or 40 per cent 
of the total, while the idle time was 6 
hours, or 60 per cent. of the total. The 
first impression gained from this record is 
that something was wrong, but on closer 


investigation we find that from 6:45 to 
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12:35 a.m. the machine was turning, fac- 
ing and making a lot of studs and that 
from 12:35 to 5:15 p.m. it was turning, 
facing and making screws. Comparing the 
two records we find that for the first job 


} 
a N 
. ‘ } 
iN MIN i 
} 
“ MIN } 
“ MIN 
b 
EC PE 7 
“ 
“ 
FROWN 
1 LODGE & SHI 
K. SIGNED | 


us PL 4 223 


FIG. 5. REAR SIDE OF CHART 


the time exceeds the running time, where 
as for the second job the running time ex- 
ceeds the idle time, and therefore in siz- 
ing up the record the conclusion is that 
the operator was reasonably attentive and 
that the fault was not his, but rather the 
foreman’s, cither in not properly laying 
rin not giving the proper 


out the work 
instructions for setting and handling the 
work. Fig. 4 shows a record from a tur 
ret lathe the percentages being 7o for the 


running and 30 for the idle time Chis 





FIG. 3 \ FULL DAY’S RECORD FROM AN FIG 4 


ENGINE LATHE 


DIAMETER OF ORIGINAL CHARTS, Q INCHES 


\ FULL DAY’S RECORD FROM A TURRET 
LATHE 











he 
Lis 


—_— 








gas engine will recall 


at right 
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is a very good record, especially when it 
that the long break 
2:15 to 3:30 p.m 


is considered from 
was due to the machine 
being shut down on account of setting up 
for a second job. The uniformity in the 
length of the registration in this case is 
Iso an indication/that the workman was 
not negligent , 

[his conclusion is an illustration of the 
<ind of information which is obtained 
from the charts. When the percentage of 
iseful time is found to be unusually low 
n investigation is of course made and the 
result in many cases has been to show ur 
uspected defects in the equipment, lead 
ng to lost time 


Considerable gains which 
tand to the credit of the instrument have 
een made in this way 

Che back side of the chart is ruled as 


hown in Fig. 5. After the proper en 
tries are made the charts are filed away in 
proper order for future reference and 


’Mparison 


A New Spherical Grinder 





the Dock 


has a 


familiar with 
that it 


[Those who are 


con 
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. 
the ball in setting the connecting rods and 


after this is done, the grinding is 


2s one wheel grinds the outside and tl 


As both are 


the one base they can be 


other the inside 
moved by 
handle as is 

[he 


inovement on the main slide 


most convenient 


heads swivel and 
the main slide movement to and 
center 
be readily and accurately obtained 


bed 
length of 


large variation in tl 


and th 


be very complete in 


allows for a 
rods 
every detail. It 


built by the Rivett Lath 
Company, Fanueil, Mass 


After | Have Served my Appren- 


ticeship What Shall | Do? 


By J. G. DorNnBIRER 


Is there any apprentice whose 
has not suggested this question? 
Any has 


fulfilled 


who 
the 


young man 


his part of usual 


easy 


mounted o1 
( ithe 


have a cros 
in addition to 
from the 
so that any adjustment desired car 
The 
7 
machine seems t 
was 
Manufacturing 


mind 


faithfully 


agree- 
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mou t of time You might go 
{ noth p and get a job. that 
would be just the thing at which as an ap- 
prentic were most expert, and your 
new employer, not knowing this. could 
and would pay more than your 
former boss. But would you learn any- 
thing Some common job which any 
nachinist ought to do might send you 
hiking after an express wagon to get 
your tool chest. Your newness as a ma- 
chinist would not be looked upon with 
patien¢ s the former boss did, who 
knew the ¢ umstances 

Or n lissipated and broken down 

m has yproached you with the re- 
ark, “Now Johnny you'll soon get 

re W o that vou can live like a 
nan,” and thus entice you to go out with 
him some evening, and later every even 
ing, to blow in the money which you 
should save for future use This fellow 
might influence you to stay with the old 
boss as long as he held his 10b, other 
wise he might lose a_ valuable per- 
quisite 

Did you ever get “Dementia Amer- 


























FIG. I. DOUBLE GRINDER FOR BALI 
ting rod with a ball cup in place of a 
ton or wrist pin, as can be seen on the 
rods on the bed of the grinder at 
eft. These rods are held in the chuck, 
lied in the rest at the end and then 
two wheels get to work on the ball 
it the end 
e business end of the machine car- 
the two grinding heads on one base, 
angles to and this 


Swings around a central pin in line 


each other, 
the center of the connecting rod. 
as the grinding heads are swung 
d, the wheels move in circles whose 
lepends on the distance from the 
ng edge to the center. 

rod shown through the center of 
aring is used to locate the center of 


TOINT CONNECTING RODS 

that 
up the ladder of 
manhood But the 


the cre: 


ment, has shown a moral stamina 


places him several steps 


developing next step 


is the one having itest influence 


on his future career 
that 
some 


Say, young man, have you ever at 


critical time been approached by 


the 
which 


pessimistic old grouch with 
that the 
served your honorable apprenticeship has 
learn? That 
you go out and burn away several years 


sugges- 


tion shop in you have 


nothing more for you to 
of your life in quest of something you 
the old 


work 


might easily have learned in 


shop? Have not you often seen 


done in the above said shop by others 
that you would like to learn? Can you 


do good work without taking an enor 





EN EW FF GRINDER 


icana” so. bad that your only object in 


staying was to accumulate money enough 
to start a grocery store, and then, when 
you had accumulated about a thousand 


dollars (by being nothing but a_ brain- 


less and an machine) go 


unprogressive 
the 
object and continues to be so throughout 


and commit crime? If money ts the 


your apprenticeship, and you make it the 
uppermost object in your mind, I would 
suggest that start a mint; 


you private 


it is easier until you are “jugged.” 

that 
as- 
Did 
sober thought 
come to you that everybody can’t be boss 


should be to 


Did anybody ever suggest to you 


the boss needed an intelligent young 


sistant and eventually a successor? 


you ever have the good 


nor employer? Your aim 
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Wecome a proficient and contented fac 
tor, whose duty as a producer 1s so 
honorably fulfilled that your boss be 
comes uneasy when = starting-up time 
comes and he does not see you at your 
usual place? Did it ever occur to you 


that, if you applied yourself properly, 


vou might discover a better method of do 
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notice how took to do 
Lastly, don’t sit around on the 
tell the 
at vour former place, but make 
an honest effort to that 
Others who know will respect you 


take long it 


nothing 
and about wages 


bench at noon 


you got 
earn fabulous 
sum> 
more, including yourself 


A Hand Broaching Machine 











ing things and be of considerable more 
value to society than the country-town 
banker? For the honest, industrious, 
contented young man there are almost By A. C. Prerz 
endless opportunities. Don't be contented 
with doing one thing well; there are a There are quite a few concerns around 
lot of men who can do that. The quick- the country that have small internal key- 
est way to learn to do several things seats and oil grooves to cut. The usual 
well is to stay at a place, or go to a process for a job of this kind is on a 
place where you have such an oppor- shaper. While a shaper is a fairly good 
tunity Bear in mind that the job as_ tool for this kind of work, it is far from 
superintendent, foreman or boss is not being quick and accurate. The accom- 
the easiest thing in the world panying drawing represents a_ hand- 
eo, 
Ss 
fm ; yy, 
~ | | 
| 
| 
| 2 he 
Licalpleenainagl qi | 
FIG. 3 C 
| 
\ | 
\ | 
| \ | 
’ \ | 
iia 
| \ H 
’ rn 
; | 
— : J 
F1G. 1 FIG. 2 
\ HAND BROACHING MACHINI 
We often come in contact with such of broaching machine that can be cheaply 
ficials who would make splendid assist- gotten up and take care of work of this 
ants on a farm,a fact whichis discovered kind his tool can cut small keyseats 
after the trial has been made, notwith- three or four times faster than a shaper 
standing their mechanical ability or a keyseater and do the work accurately 
When by dint of hard work and and neatly. This tool will not cut key- 
thorough application you have stepped ways much larger than % inch or key- 
ahead, and get the notion that you are ways much longer than 2 inches by hand. 
a permanent fixture regardless of any For small face gears and pulleys this tool 
further efforts, it will soon dawn upon would be very valuable. The tool can 
you that hitting the pipe doesn’t pay. Don’t also be used for broaching square, hexa- 


use the clock in the shop to gage the 
Use it to 
you have acomplished the work in such 


length between sighs see if 
time, that, if you were having the work 
be to the 


proprietor a fair profit above the cost of 


done, you would willing pay 


production 


knew a foreman who forbade 


the clock I 


advised up frequently 


I once 
another 
to 


looking at knew 


who sizing it 


gon or other odd shaped holes. 

The general construction of this tool is 
shown in Fig. 1. It consists of cast-iron 
housing f; the top of this is a_ bearing, 
and in this bearing is a nut fA; at the top 
the hand-wheel d_ is 


of this nut large 


secured for revolving the nut. Through 
this the This 
splined and slides into the key g. 


screw is 
This 


key prevents the screw from turning and 


nut is screw ¢. 
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the revolving of the hand-wheel d feeds 
the screw up or down, depending in what 
direction you are turning the hand-wheel. 
At the bottom end of the screw there 1s 


a hole, in which an arbor is securely 
held by a small set-screw. This arbor 1s 


made in three sizes, one being about 9/16 


inch in diameter; in it there is a long 
broach a, % or 5/32 inch wide. The next 
size is about 11/16 inch in diameter; this 
arbor holds a broach 3/16 or 7/32 inch 
wide, and the largest arbor is about 


13/16 inch in diameter, holding a broach 
14 inch wide. 

These broaches must be securely held 
so they do not have a tendency of buck 
while in 
for 
The arbor has a dove 


operation 
the 


ling or pulling out 


Fig. 2 shows my idea holding 
broaches securely. 
tail spline in it and the broach is milled 
so it slides into this spline; to prevent it 
two screws 


the 


falling out there are 
through the 
back of the broach. 

To cut keyways in gears or pulleys with 
different holes | 


bushings e, as shown in Fig. 3. The holes 


from 


arbor pressing against 


size use the eccentri 


in the bushings are the same size as the 


arbor so the arbor can slide’ througl 


freely. The outside diameter of the bush 
ing that is turned eccentric to the hole 
is the same diameter as the hole in the 


work that’s to be keywayed. On the bot 
tom of this bushing there is a flange: o1 
this flange the hub ot pulley or gear rests 
Through the flange there is a keyway th: 
same size as the broach. ‘In the base of 
the tool 


size as the flange; 


there is a counterbore the sam« 


this counterbore is 


line with the arbor so when the bushing 
is placed in it and the hand-wheel r 
volved the arbor will pass through tl 


hole in the bushing. 

It is unnecessary to clamp your work 
as the broach in cutting it presses tl 
work against the flange of the bushing 
As the broach passes through the work 
slides through the key in the flange of the 
bushing, and due to there being no space 
beneath the gear, the broach cannot tear 
out the metal around the key as it usually 
does in the old process of broaching k: 
ways. If there are square or hexag 
shaped holes to broach and it is not nec 
sary to take out very much metal a bro: 
can be made to suit the size hole. T! 

a round plate the size of the flange on tlie 


bushing can be made with the size hole 


to suit the broad cut, through it. The 
work fo be broached can then be placed 
on plate and the broach fed slowly 


through it 


The estimate of the gold produce: 
the United States during last year by 
director of the mint is $80,620,399, agaist 
$94,393,800 in 1906. 
from the Transvaal in 1907, according 
the Africa, «& 


gregated $133,360,292, against $119,618.507 


The output of ¢ 
London journal South 


in 1906, and $61,265,575 in 1903 
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Building Automobiles in New York City 


Some of Tools, 
Accuracy and 


Methods 


Fixtures and 
Interchangeability in 


Used in 
Building Motor 


Securing 
Cars 





EDITORIAL 


Automobile building affords many op 
portunities for the display of mechanical 
ingenuity in the design of jigs, tools and 
other appliances, and Mr. Franquist, su 
perintendent of the Simplex Automobile 
Company, East Ejighty-third street, New 
York City, has grasped the situation and 
made much of the opportunity as the il 
lustrations will show 

he very ingenious drilling and tapping 
device shown in Fig. 1 was made to lo- 
cate the holes for the water jacket covers 
on the cylinders made last vear and, 


cure any angle in a horizontal plane and 
handles very easily as it is counter-bal 
At the top 
of the cylinder is the tapping head which 


anced at the back as shown 


goes in place of the drilling head when 


the holes are ready to tap. The whole 


thing is easily handled and a boy can drill 
and tap holes at a very rapid rate 


ROUNDING GEAR TEETH 
In Fig. 2 is a very ingenious machine 
for rounding the ends of gear teeth for 
the transmission so they will slide to 











UNIVERSAL DRILL 


ough it is not now necessary as they 
e able to obtain good castings with the 
iter jacket and cylinder in one piece, it 
ght to be useful for other purposes. It 
self-contained, the stand being moved 
ywhere so that the motor can be con- 
cted to a lamp socket. The cylinder is 
behind a plate carrying bushings for 
h hole to be drilled. The drill can be 
justed vertically through the arm by 
hand wheel shown and, as the motor 
at the bottom of this column it does 
in any way affect the drive. It can 
» be turned in this bearing so as to se- 





AND JIG FIG. 2 


gether easily [he gear is mounted on 
the plate at the back and is self-indexing 
by the stop at the top of the gear. When 
the gear has an odd number of teeth a 
prong stop that goes over the tooth cen 
ters it in the same way. The gear is fed 
down to the small cutter which can be 
seen at the bottom, driven by the belt and 
adjusted endwise by the handle, by the 
cam above. The same cam-shaft, driven 
by the bevel gears from the worm and 
wheel, also feeds the gear down to the 
cutter to the right depth, returns the 
blank, raises the stop out of the teeth 


CORRESPONDENCE 


This also 


tests the accuracy of the gears as it is so 


and indexes the gear one tooth 


adjusted that the machine stops when the 
tooth stop fails to enter properly into the 
tooth space, so that it detects eithet 
thick or a thin tooth. Like the drill it is 
driven by an independent motor which, 
with its controller, is shown beneath the 
table. 


\ THREAD-MILLING DEVICE 


\ very efficient thread-milling device 


is used to thread the caps for the valve 





ROUNDING ENDS OF GEAR TEETH 


chambers and is shown in Fig. 3 lwo 
of the caps are shown on the lathe car 
riage at the left, and as will be seen, are 
of cast iron and cored on the back The 
narrow rim slips into a spring chuck and 
is held in place by a blank center in the 
tail stock 


by an independent motor fastened to an 


This milling device is driven 


extension of the carriage and driving the 
thread-milling cutter by worm gears at a 
reduction of 20 to I, giving a cutter speed 
of about 80 revolutions per minute. The 
cutter spindle is carried in a central bear-, 


ing so that it can be inclined to any thread 








000 








MILLING THREADS IN 


desired. The caps are 3% inches in 


diameter, 6 pitch and are threaded com 


angle 


plete in about 6 minutes. 

lig. 4 shows the very complete boring 
method for the crank cases which are of 
aluminum bronze This fixture carries 
the whole crank case and holds it firmly 
in position while all the various holes are 
bored by their own bars. To do this the 
shifted by moving the 


the 


whole fixture 1s 


cross-slide and raising knee so as to 
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A LATHE 


bring each bar approximately in line with 
Exact cen 
the double 


used as 1s 


the 


tering is 


boring-machine spindle 
unnecesSary when 
connection 1s 


Each bar is driven by 


universal-jvint 


now very common. 
the pins shown and a clutch arrangement 
which Mr. Franquist uses very exten- 


sively and which will be shown in detail 
The 


bore 


various bars are so located 


all the 


position with relation to each other 


later. 


as to holes in their correct 




















FIG. 5. THE CRANKSHAFT 


BEFORE AND AFTER FIG. O 





FIG. 4. 
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BORING CRANK 


shown connected up for 
the ends of the center 


The center bar 


boring, is facing 


and also of the right-hand end bearing. 
The large cutter at the left is cutting a 


groove in the opening, the cutting tool 
being set out by the wedge or key shown 
between it the collar at the right 
Chis key is tapered and is tapped in slowly 


and 


until the head comes against the right side 


f the collar, when the cutter is set out 


to cut its full depth 


CRANK CASE 


DRILLING THE 





FIG. 7 CUTTING INTERNAI 


Che facing cutters are set on an angle 
of about 30 degrees, but as this feature is 
shown more clearly in another view, the 
reasons will be given later 


DHE CRANK-SHAF1 
An example of before and after taking 


a course of machine treatment 1s shown 


in Fig. 5, where a rough forging and a 


CLUTCH 
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GEARS FIG. 8 


finished crank-shaft are shown side by 


side. These forgings are of chrome-nickel 
steel, and come from Krupps’ works, at 
Essen, Germany [hey are not particu 
larly looking 


rougher than we are accustomed to see, 
but this is probably accounted for by the 


attractive forgings, being 


fact that Krupp takes an order for such 


a shaft as this in lots as low as 50 each 











FIG. 9. THREADING IN 














THE DRILL PRESS FIG, 10 





MILLING THE CAM SHAFT 


uld be out of the 


tion if dies. had to be made, as 1s our cus 


at a price that we ques- 
tom for nice drop forgings 
While we have 


to their methods, it would seem as though 


no inside information as 


they cast the dies, probably of steel, in 
stead of machining them out of steel, as 


customary here. These forgings weigh 


about 153 pounds in the rough and only 








METHOD OF DRIVING TOOLS 








60 pounds after being finished for the en 


gine They are drilled through two of 
the cheeks to reduce weight, while leay 
ing much of the stiffness, and while not 


spe cial method, are care- 


and the 


tinished by any 


fully turned, shaped, ground, 


be arine’s are all lapped lhe bearings are 


of a hard, white metal that scrapes down 


very nicely and wears well 


DRILLING THE CRANK CAstI 


of the jig system can be ob 


Some idea 


tained from Fig. 6. ‘The crank-case cast 


ing which was being bored in Fig. 4 has 
drill press for the drill- 


This is all 


now come to the 


ing and boring worked from 


the center of the casting where a hole is 
drilled and the jig shown in front placed 
over it The central stud or bushing is 


located over this hole by a test plug, the 


ends of the jig centered sideways by the 


swinging arms at each end by swinging 


them until they bear against each side, 
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gears is a little out of the ordinary, but 
the device shown in Fig 


decidedly 


7 works to per- 


fection and is ingenious in 


every way. The gears are really clutch 


cases, but they have all the attributes of 


internal gears except the teeth, which ars 
One of the couplings is shown 


square 
in front of the device and another in- 
ternal piece at the side. This is the 


coupling that drives the magneto for fur- 
nishing the spark and it gives a positive 
drive with as much flexibility as needed 
by allowing play in the teeth, while it also 
affords a means of setting the magneto 
at any desired position in rela 


There are 


armature 
tion to the engine connection 
25 teeth so that the adjustment is quite 


close 

The illustration shows how the tool 
crosshead is fastened to the ram and the 
tool fed across or into the cut, by the 


Each down stroke takes 
small, formed tool which is 


cross fe « d screw 


i cut with the 
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brace [hese frames carry three jawed 
chucks for centering and holding the cam- 
shafts, the right end being held in the in- 
dexing plate and the other supported by 
the center screw between the two flat 
braces extending out to the left. 

There are two forms to be milled, the 
large round on the of the cams 
the smaller round 


business 


bottom 


and and sides of the 


end. Two sets of formed cut- 
ters are put on the milling-machine arbor 
and after milling the table is 


moved on the knee to bring the work 


one side 
under the proper cutters 
To help keep this the 
jack shown is set under the cain 
being milled the supported 
firmly during the cutting operation. This 
out a first-class job in very good 


straight small 
screw 
and work 
turns 
time 
Press 


THREADING IN DRILL 


The 


rHE 


caps being threaded with a milling 


























It L1 \ BON OF CYLINDER 
then the jig is clamped down, the end 
arms removed, and the drilling proceeds 

I he eight large holes at the side form 


guides for the smaller supplementary jigs, 
shown in place on the casting, plugs on 
the holes 
lhis gives a complete drilling of the crank 
and all the 
tion to each other 


going into large bored 


thes« 


case, holes are in proper rela- 
lhe large cylinder holes are bored by 
The 
spider casting is held by cap-screws in 
four of the bolt holes the 
swing-boring tool By the 


spider the boring tool is located for the 


the tool shown in place at the right. 


and guides 


reversing 


other hole and the whole thing is trans 
ferred to the other end where the other 
two cylinder holes are bored 

CuTTING GEARS IN A PuncH Press 


Utilizing a crank press to cut internal 


rOOLS AND FIXTURES 
in a regular clapper box, and moves the 
turning ratchet through the bell crank 
and rods shown. On the up stroke the 
ratchet returns and turns the chuck one 
tooth space Chis is repeated until the 
first cut is complete all the way around, 
the tool fed in and the operation re 
peated \ good boy will operate this 


very successfully and cut a complete gear 


or clutch in three minutes, including al] 


setting and adjusting 
CAM 


[HE SHAFT 


One of the important parts of the gas 
engine is the cam-shaft Che cams must be 
cut at the right angles so as to time the 
the 


the 


and closing of valves cor 


chine shown in Fig. 8 has been rigged up 


opening 


rectly. cut these, milling ma 


First are the two carrying 
the 


for this work 


frames tied together by overhead 


FIG 12 THE PISTON RING 


into the cylind 
at the openings shown in Fig. 9. This 


a hole to tap comfortably 


cutter in Fig. 3, screw 
too large 
the threading device shown in place w 
made and ought to find a place in mat 
classes of work. bolted t 
face of the drill press has a plain h: 
bearing and a threaded half nut which 


The arm » tl 


hinged to the arm and can be locked 
the latch shown open. 

lhe business part of the apparatus 
the threaded spindle which goes into 
drill-press spindle, the feed being disc: 
nected so it can move freely. 

Che tool head carries the cutting tool 
the angle necessary to have the back « 


clear the outside of the hole when 

point is breaking through inside the h 
The guide on the end goes into 

valve-spindle hole, the tool is broug 


down to about the starting point, the | 
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drill 


Same 


nut locked 


The tool feeds down at the 


on the spindle and the 
started 
rate as the thread of the spindle and when 
the tool is through the screw-head under 
the lever, bears on the face edge of the 
hole and trips the tool so it withdraws 


into the body. The half nut is opened, 


the spindle raised, the tool fed by th 
screw at the back, the lever brought down 
to its proper position, the half nut closed 
taken. In this way the 


and the next cut 


holes are threaded and, although it takes 
in the telling, it is not as slow 


some TiIM¢ 


n operation as might be imagined 


lure Way Toots Are DrIveEN 


lang failures of drills and boring bars 
ave evidently left their impression, be- 
iuse they are not used in any case for 
Instead the 
made in halves and clamped 


driving driving collars in 
rig. 10 are 
tight to the nose of the spindle by the 
lrawing bolts The mouth of these are 
made hexagon, as can be seen from the 


table beside the drill chuck, 


nd while the tools fit the taper of the 


ne on the 
spindle as before, the driving is all done 
1y the hexagon instead of the tang. In 
use the pin-clutch 


ddition to this they 


rive as can be seen in several places. It 
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box all 


| hese a 


to itself as 


re substantially 


made, 


of the tools and jigs that belong with 


MACHINIST 


it 


the cover and are provided with a padlock 


Che box 
part of the tools and 


th 


itsidk 


smi 


the bi 


ler taps and 


and counterl 


} 
DON 


tell at 


missing 


by 


scribed, the 


th 
Ul 


the 


so that 


shown 


x 


re 
the 


al gl tics 


lhe boring 


1 
Cilltcl 


ie cylinders 


1 
is lor tn 
fixtu 

B ACS 


} 


{ ' 
OD 1 
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cylinder work, 


ich 


sa special plac In the 


to or 
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eads 
meth 
il 
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vpcing 


prov ide¢ 


ari 


inspe ctor 


hy 


re 
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mer 


shown 


for 


{ 


sizes 
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FIGS. 13 AND 14. SOME OF THE JI 
adaptation of the bayonet joint in t tl d ture in wl 
the end of the driving arbor 1s_ the two : sp t te 
red, and the incline on the driven end ire ol l tl gle o 
e tool forces the taper into plac wing carri os f cating 
rs it and makes a substantial drive side holes . 
view shows the jig in plac l The box svste rt wing 
valve p holes favor in spite i y ! e in the 
number of tools cessary ras 1 \ 
PHE Toot anp Jig Syst inch taps and drills t pt 
h drilling or other job which r vided as there ar s using them and 
s the use of jigs and tools has a to the same is tt 1 otl vols and 
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pared with the recessing already accom bushing plate put over the studs and held two on opposite sides of each end. The 
plished n place by the taper keys. The position cock body is held by means of a pneu- 
For reaming the end bearings of the of the drills at the ends shows how the matic plunger which presses it down on 


13, the inlet and outlet connections are drilled the lower plug. After the cock is fed 


knuckle it is put in the jig A, Fig. 13, 
wings evened up by the fork at the left, when the jig is turned over on the differ- past the cutters it is drawn back and 
held from turning by the small screw at ent faces indexed by means of the handle H. When 


finished, a turn of the air-valve handle K 





the bottom and the rest is easy. ‘The 


oblong angular holes are drilled in jig B A Cheap Butt Mill for Brass Fit- instantly releases it. In the machine 


which allows the knuckle to be swung s shown the indexing and feeding are done 


as to get the proper angles, these being re tings and Similar Work by hand, but a machine that does this 
versed in the two ears. Jig C tests the — automatically is being installed. 

alinement of the various holes and bear By ETHAN VIALL As all kinds of brass, old and new, are 
ings a used in making these fittings, hard scale 


CHE ConNneEcTING Rops In the manufacture of brass valve and spots of iron are very frequently met 
| 2 tn I ect thee connection voids iat bodies and other brass plumbing goods with. These invariably dull or break the 
igs £ to ge e co ecting TOdS O 2 


alinement and locate all holes. At the left 
E looks after the caps which are located 
by the raised or rabetted edge on the box 
fitting into the upper plate, the cap being 
held in place by the two lever clamps un 
derneath, hinged as shown and forcing th« 
cap up against the bushing plate. The cor 
responding end of the connecting rod 1s 
handled in jig /, being located by drawing 
up against the bushing plate and_ back 
against a stop on the upright. The thrust 
of the drill is taken by the wedge under 
the bottom of the rod 

Jig G locates the rod by the plug at the 
left while the screws at the right adjust 
the large end, with the cap, for boring 
out the bearing The roughing bar is 
shown in place and the reamer behind fin 
ishes the bore 

The next jig / in reality follows the 
boring of the small hole as it is to locate 
the recesses in the end of the rod for th« 
cap which takes the side strain from the 
cap-bolts The cutters are set by the 
partially milled groove below the rod it 
self, and the rod milled with no loss of 
time The clamping bolt is omitted to 
meke the recesses clearer, but goes in the 
center of the bearing and between the 
straddle mills used 

Jig J shows an easy way to locate alter 
nate or zig-zag holes in the drum shown, 
by using every other index notch for one 
row of holes, then moving the work so 
as to use the other bushing and using the 
notches in between the first set 

Jigs K and L handle the steering-gear 
case, and while not unusual, are very com- 


plete Wedge keys hold the top plat 


on /. and the boring bar shown horizon 
tally gives a better idea of the facing cut 
ters mentioned in connection with Fig 4. 


The holes for these are mortised through 


the bar at an angle of abe ut 30 degrees, 





the ends of the mortise being just enough 


out of square to give the desired top clear 





cate. Thee cutee nee tad lth a nee FIG. I, MACHINE FOR HEXING VALVE BODIES AND FITTINGS 
pin and can always be set to the same and fittings which have hexagon wrench tools. On this account a butt-mill w 
position as they are sharpened by grinding holds for the purpose of screwing them is cheap to make, easy to sharpen 
only on the front edge so that they move into place, it is necessafy to have some with a reasonably long life is absolu 
forward as the re ground away means of machining these hexagon sur- essential to economical production 
The casing for the centrifugal circulat- faces to certain standard sizes. A special the butt-mills shown in Fig. 2 all of t 
ing pump is shown at M. Both halves milling machine is made for this purpose. conditions are met They are satisfac 
are put into the jig after being faced for Fig. 1 shows one of them with a brass and are not only good for use in the 


the joint, located by the central pin in cock body ready to be run past the cut- ing machine but also for many « 


the hole for the fan or impeller shaft, the ters which mill four surfaces at once; jobs 
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The mills are made from square stock, 
cut into lengths a little more than twice 
s long as the finished mill. These ar 
entered and the shanks are turned to 
size and length on each end. They are 
then milled. The result is something like 
he mills shown at £, Fig. 2. They are 
ext cut in two; the cutting end is hol 
wwed slightly; the blades are relieved 
nd they are hardened and ground. This 

















101 








FIG. 2. CHEAP BUTT MILLS FOR HEXING 


way of turning and milling gives a right 
and left-hand mill with the least possible 
trouble in machining The mills shown 


set end to end at & are nearly new, while 


B, C and D are mills that have been 
in use from one to two years. 
Fig. 3 shows how the cutting edges of 
ese butt-mills are ground when dull 
e jig used to hold them is a regular 
tock jig used for holding work of var 
s kinds. The 


itly in this fixture, but are 


butt-mills are not 


mped tig 
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The Manufacture and Upkeep of 
Milling Cutters 


By W. H. Bootu 


In the course of a paper read before the 


Institution of Mechanical Engineers, in 
London, by Dr. H. T. Ashton, of the 
Small Arms Factory, of Enfield, which 
AMERICAN Ma 


was published in_ the 





FIG. 5. ENDS OF BUTT MILLS AFTER GRINDIN( 


March 26, the author re 


various difficulties as _ to 


CHINIST of 
marked that 
accurate finish and aé_ good surface 
had hindered the employment of high 
speed steel for milling cutters of comph 
cated shape. But the sight of the cuts 
taken with high-speed steels, the way 
tools maintain their edge at high speeds 
and generally the behavior of such steel 
cannot but offer inducements to have it 
tried for milling cutters, for though the 
exigencies of finish may preclude any 
great increase of speed and feed there is 
the important saving effected in the cost 
yf the tools themselves, for a milling cut 
ter has its cost made up rather of labor 
than of material in a greater degree than 


any other tool, and a small increase in 


005 


steel as a material for cutters nor in ob 
taining a sufficiently satisfactory finish so 
ong as care is exercised in grinding and 
finishing the cutters and fixing suitabk 
feed and spec d, and any ol! the best known 
brands of steel can be used, with the sys 


tem described 


\NNEALING PROCESS 


[he cutters are annealed when packed 
t 


in spent powdered charcoal and steel 
turnings in cast-iron pans with luted 
covers [hese boxes are put into the 
annealing furnace at the beginning ot 
the day and heated to 700 degrees Cent 
grade or 750 degrees Centigrade Vhis 
is reached by 1 p.m. and maintained until 
5 p.m., and the furnace is given 48 hours 
to cool down Che cutters are hardened 
in a coke-fired furnace with a_torced 
draft. A temperature of 2300 degrees can 


be obtained Che cutters to be hardened 


are packed in powdered charcoal in ste: 
boxes measuring 6x6x3 inches, and they 
require 2% to 3 hours to attain the neces 
sary temperature, according to the weight 
of metal to be heated. The temperature 
required is 2000° degrees to 2100 degrees 
Fahrenheit, according to the nature of 
the steel, and this has been previously 


] 
tl 


etermined by laboratory experiments, the 
furnace temperature being checked by i 
Fery Radiation Pyrometer tested against 
1 Standardized calendar pyrometer. When 


ufficiently heated the cutters are quickly 


ken out of the packing and placed on 
he hardening tabl \ir is blown upor 
e cutters as they rotate on a_ spindle 
ilso rotated by the blast of air The ai 


is drawn from a wet culvert and is always 








FIG. 3 


be revolved by hand; the spring 
Ids them in the right position 
1 shows how the center is ground 


ler to give the proper clearance as 


tl itting edges wear back. A rather 
s arse-grained wheel is used for this 
v The hollowing is done very rapidly 
v carcely any heating. 
5 shows the ends of a right- and 
nd mill after they have been ground 
‘ re ready for use 











GRINDING OPERATIONS ON BUTT MILLS 


f a cutter will outweigh any additional 
first cost in its material The minimizing 
of first cost and upkeep and the mainten 
ance of continuous output of the machines 
quality of steel from 
method of 


depend upon the 
which they are made, the 
hardening adopted, the care and accuracy 
with which new cutters are made and the 
facility and correctness with which a cut- 


No diffi 


culty is now experienced with high-speed 


ter can be ground when dulled 











FIG. 4 


cold and damp and possesses a maximum 
cooling effect. The temperature of hard 
ening or of the preheating are such that 


1 


the cutting edges are nearly fused as 
i general rule, but the fusing is minimized 
by the system of heating in closed boxes 
which also minimizes the scaling which 
attends in ordinary heating method in 
either muffles or direct gas flame. The 
holes in the cutters are small and expand 
slightly when the cutters are hardened, 
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| they are brought to size by internal Gap Lathe for Patternmakers 
grinding, being chucked by the outside 
diameter in a self-centering chuck, after ; 
which the teeth are tinished The teeth By C. He | 
re then re-formed 
FINISHING CUTTERS \ patternmaker s lathe having several 
Backing off is done by means of novel features is shown in the following 
spirally-slotted sleeve on t same illustrations which represent a new lathe 
pine] the cutter, a simple method recently built by the Oliver Machinery 
correctly backing-off helical cutters Company, Grand Rapids, Mich 
in thir the time required n 
leving lath Cutters are ground first 
long the tops ol the teeth and then down 
ir faces, the wheel being t » the 
ngle of the spiral of the teetl Che cut 
is mounted on a_ dividing head, 1f 
raight, with the addition of the helical 
leeve as above named for helical-tooth 
cutters By the standardization of the 
pitches of the teeth and angles and the 
provision of suitable templets for each 
t the cutters commonly required — the FIG, 2. GEARING OF THE CARRIAGE 
inple machines have been found to result 
distinct economy both of cutters and Fig. 1 shows the lathe arranged for belt 
lity of work don Cutters are usually drive, but it is also built with a motor in 


re damag 


d on the top than on the face the headstock 


il it has been frequently found that re The headstock cone on the belt-driven 
moving 0.002 inch from the top is equal lathe has four steps, 7, 9! 12 and 14% 
removing 0.000 inch from the face, and) inches diameter arranged with smallest 
with the advantage that after sharpening pulley to the front of the headstock to 
1 tooth on the face to its fullest extent allow more freedom of movement = in 
ean be further sharpened on the top. working on the back of a face plate at that 
while still retaining its correct figure until end This is driven from a_ two-speed 
the tooth is too short to allow the neces countershaft giving spindle speeds of 8&6, 
iry clearance 125, 185 and 288 revolutions per minute 
The hte ot tters th prepared has or low speed, and 430, 625, 925 and 1440 
wen very good; one which operated on revolutions per minute on high speed, giv 
bodies of the service rifle ina Lincoln ing a wide variation of speeds necessary 
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raising block, which in turn rests on the 
lower bed, and may be swiveled sufficiently 
for ordinary work around a pin and set t 
a finger at the rear 


the 


the required angle by 
On the 
screwed the upper feed cone which 1s r 


rear end of spindle is 


moved when work is to be done on that 
end of the spindle. From here the belt 
goes to the lower cone wh ch 1s on a belt 


rising block 


shaft 


tightener in the Gears fron 
lead 
full length of t 
both the 


hanism 


this con to a which runs th 


he 


Caf T1aAge 


lower bed for operating 


feed and bed-moving 


mec 
th 


llowing at 


he bed is made in two parts, upp 
one sliding on the lower, a 


opening 86 inches long in the gap, in whi 
of 


for turning work in this gap a special cat 


a diameter 60 inches may be turned 


riage is provided which has a swivel slid 


with a graduated base, compound feed ot 


31 inches which may be operated fro 
either end by changing the handle. TI 
cross-feed is 34 inches by means of tl 
ball handle shown The carriage 


hinged at the back and when not in us« 


swung back and secured on a_ brack 


behind the upper bed, allowing free us¢ 


the main carriage up to the headsto 


Che beds are both plain with the excepti 
of the V 


for guiding the carriage on 1 


upper bed. This is set below the top I 
Ing a clear place for tools not in u 
Under the V is fastened the stee! 1 
which serves the double purpose of p 
ing the carriage and tailstock. The | 
bed is cut back in front except at the 


supports, to allow plenty of foot room 

















v chi 
; ner j 
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“il tO 
I 
el rr 
| 
p ted 
1) } 
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I \THE FOR \ ERNM I VITH \UNILIALI 

in ve speed ot for rnin vork fro 3-inch column 

‘ 1; } ‘ ‘ ] ‘ 

} e teeding 1 mchnes pet veen tl 1 rs ) O-iInch Tac plat 
tT O.OS 11K na ik 1 end t spindle i 3 inch 

tf m0 ‘ W Icle 1 | nm ) 1 a ipl ) \ | t he largest 
ed 39,170 bod: nd ay wi yindle is llow and runs in 
1 ( 19,000 to 20.000 It | ly bhi | rings tiie end th ust 
“ul on f e tt Phe ell ke 1) n fa threadec 

‘ ‘ 1] ] 

( t ms Os » OH t it | ) ] ‘ ‘ TKINY rainst 

in ultimate tenacity of 35 vd babbitt lars ‘Ided with th 
ine hb ) » Is k rests ona 


CARRIAGE 


supporting thx 


bed, when the gap 1s open, there 1s 

leg wit idjustable rollers runnin 
steel track, as clearlv shown in | 
Phe tailstock 1s of the massive 

sign ow co columns, and ts 
iloneg ere ’ neans I R ¢ 
pinto pinion meshing witl 
ra he 3-inch spindle is cl 
YOST by means of a bevel 
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nd steel lever, thus doing away with 
plitting the bearing 
[he main carriage is equipped with a 
vower feed which may be used with the 
ed in any position, the shaft in the lower 
ed operating this feed. In the front end 
f the upper bed is a bracket reaching 
wn and around the lower shaft and 
traddling a gear on the shaft. As the 
pper bed is moved, this gear with its key 
lides along the shaft and is always ready 
us¢ \ train of gears extend up to 
bracket and mesh with the gear in the 
yer feed shaft on the outside of the 
yper bed \t this end also there is an 
tomatic stop of the feed 


lig. 2 shows a rear view of the apron 


hich is very simple and yet very efficient 
he entire mechanism 1s protected from 
ist by having the ends extend back to 

hed, allowing only room for the feed 
ift The worm shown has a feather 
ich slides in a keyway in the shaft 
¢€ worm gear 1s locked to the spur be 


nd it by means of an efficient cone fric 


operated by a knob at the front \ 
ree-gear reverse 1s used, as shown, being 


wn for either direction of feed or neu 
l, for using the hand feed, by means of 
ever in tront. On the same shaft as the 


luction gear is the rack pinion. At the 


pinion which meshes with the reduction 
I The t] ree-step feed com vIVes 


ls of 1/32, 1/16 and '% incl per revolu 











shape Tt i telescoping brass 


ge slid 


lag 
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feed slide moves across the bed, a pin in 


the underside pulls out the cover, 


f the feed-screw 


gap lathes and is 

















with no exerti 











able stops for each position of the gears 


[he drive 1s then through the shaft B and 
the worm gears to the pinion D which 
meshes with a steel rack fastened to the 


underside of the upper bed 


Automatic Operation of a Milling- 


machine Knee 


[here is an interesting feature in con 


nection with the two-spindle milling ma- 


chine built by the Burk Machinery Com 
pany, Cleveland, Ohio ind shown at 
work on page 809, Vol. 30, Part 2, 
which we show herewith in detail. This 
is a device for automatically operating the 
elevation of t! knee Behind the knee, 


in the face of the column is a spiral cam 
shown at l [his rests ma ball 


thrust bearing below and is held ® place 


[his cam is not of uniform pitch, being 
coarser at the bottom than the top so as 


j 


to move it rapidly when the work is away 


from the cutter. and to slow down the 
motion while th cut ; nder way 
When the feed reve! 1, the cam is 
speeded up to give a faster movement 


both in bringing the work past the cut 


t ind after t faster pitel f the cam 
s bee re ed 
[his cam is driven by the worm and 
gear, either by hand or through the feed 
lrive from the cutter spindle The knee 
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} 1 
causing the kne¢ 


starts the cam, 


with the varying speeds due to its pitch. 
When stop D, on the intermediate plate, 


strikes lever B, it raises it and also the 
lever C which overlaps it. When these 
reach the point where plunger /: starts 
to enter the V-slot in the quadrant r 


spring behind EF forces it 


throws the clutch spool past the cente1 
so that it engages with tl vers T 
and t ee revers 


Starting pont 


Patterns for Special Pipe Flanges 


In making up lines of pipine p 
of flanged fittings and wrought-iron pipe, 
reductions in diameter of th« m 
often made by the use of reducing flanges 
A reducing flange is one having 11 utside 
diameter, thickn« t : nu f 
bolts and diameter of bolt | ( 


sponding 


grade ) troy vhi the 








\ HT 
\ 
‘ ~ 
FIG S 1 17 INCH EXTRA HEAVY Ec- 
CEN C FLANGI 
while the hole is tapped for, bish 
made to suit the size fo which the diat 
eter of the pipe line ts to be reduced 
STANDARDS IN Ust 
There are 1 reneral use at the pres 
time two standards tot pipe flanees 
graded ror pl ures up to 125 p inds p 
square inch, known as “Standard,” and t 
other, called “Iextra He used { pre 
sures up to 250 pounds per square 1 
All dimensions of these tlanges are i:xed] 
standards adopted by the manut rers 
and steamiittet xcept the outs! 
eter of the hub, as at J) in Fig. 4, dl this 
dimension can vary but little without e1 
croaching on the bolt circk 
If the hub is central with thi inge the 
| 


order states, in technical terms, betl 
size for 
the 

when 


which the hole is to be tapped and 


liameter; the two details, 


outside 
ndards in 


all the 


of the 


supplemented by the = sta 


general use, being sufficient to give 


data necessary for the production 
required flange 
When the hole 1s to be 


to outside diameter, it 


this 


tapped eccentric 
becomes necessary 


to fix the amount of eccentricity \s 


rise 
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the eccentric flange is usually so made for 
the purpose of bringing the inner surface, 
instead of the centers of the two sizes of 
pipe in line, this amount is determined by 
inner radius of For ex 


the the piping. 














ample, an extra heavy flange ordered 
4 
i 
A 
ASW 
G 2 PATTERN FOR 17 INCH |} 
HEAVY FLANGE 
Sx17 entric (see Fig. 1), would hay 


ecentri 


ninal inner radius of 8-inch 


pipe 


for which it is to be tapped, and 5 inches, 


} 
¢ nominal inner radius of 10-inch pipe 
which pipe is indicated by the utside 
meter given in order 
\IAKING A FLANGE 
\ very common way of making su 
lang is to have the standard pattern 


necessar©r\ 


pos 


fixed by putting a ring of th 


dimensions in the pipe opening. It 1s 


sible to make this ring either concentri 
y eecentric, as the order demands, and 
when this “fixing” is carried to extremes, 


might easily be done for some hurried 


useful 


order, the resulting casting is mor 


than ornamental 
\s ther ire but comparatively few of 
! Hanges required, it rarely pays to 

‘ 
/ 
NN 
a 
o 
\ 
SCALE | ENTRIC I NGI 

nake a complete pattern for any one size, 


and they are often conspicuous examples 


of misdirected economy in pattern work 


both 


and concentric, with as little pattern work 


lo produce such flanges, eccentric 


as possible, and which should not have too 
much of the “natural growth” effect, ] de- 
vised the plan illustrated below 

shown in Fig 


A scale was made as 


an 
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ou which the distance from point C to 1: 
equals the inside radius of 12-inch pipe, ( 
tu 10 equals that of 10-inch pipe, and s 
on; each line being located by measure 
It is evident that 

radius as th 


ment from point ( 


circle having the same 


inside of 10-inch pipe, be drawn abou 
the intersection of line 10 with line C, tl 
circumference will pass through point ( 
corr 


with radius 


of 8-inch pip 


ind if another circle 
radius 
about the 

line 8 the 


this second circle would also pass 


sponding to inner 


be drawn point on C li 


marked by circumference 


throug 


( Thus the space between 10 and 8 
line C would mark the distance betwe 
cnter of 8-inch hole and center of 17 
inch extra heavy flange, as is illus 
by Fig. 1 
Meruop or LayinG Out 

A s or rather two sets, of blin 

blank flanges conforming to the al 


standards, and illustrated by Fig. 2, v 


laid out and the patterns started. <A 
getting these well along some strips 
pine, having a tion about neh | 
| 
Q 
/ 
/, 
J 
J 
Af 
— ¥ 
FIG. 4. PATTERN FOR 8-INCH HUI 
inch and some 12 inches long, wert 
to the brass foundry with an orde1 
castings These castings were fitted 
the flat side of the flange patterns, as 
be seen by referring to Fig. 2 Phe | 
of these brass strips was the diamet 
recess 4, and they were fastened in 
by rivets through the extreme ends 


\ center mark was then punched 1 


brass strip, central with the flang 


hen stamped with the size for whi 


outside diameter was standard, that 
extra heavy pattern which 
diameter would be 


ld 


Was 17 
stamped 10 ine 


the standard 


also weigh 


, ich was 16 inches in diameter 
l‘rom this center short arcs were s 
ross the brass strips, marking the 


radius of all 


under ¢ 


ence in sizes for whi 


pattern nstruction might bi 


1.¢c., from the size stamped at the 
down to and including the 2-inch s: 

[his initial size was the point on 
Fig. 2, from which the radii for scr ing 


the ares were taken by setting the di 


or trams to the space between 10 ¥ 
on line C, and transferring this mé¢ 
ment to the brass strip in the patte: 
17'4-inch extra heavy, and also | rm 
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for 17-inch standard. Mark the line g-inch, 


e, ( then transfer space 10-8 to both patterns, 
1 s then 10-7, and so on down to 10-2, not for- 
ure getting to mark each line to correspond 
it with the scale. 
th In order that the lines so made should 
ie) not come too near together, each succeed 
t] ing measurement was laid down on alter- 
t ¢ nate sides of the center. Thus the sizes 
rr m 17%4-inch extra heavy would rcad, be 
Diy inning at the center, which is to and 
lit eading toward the top of Fig. 2; 10, 9, 7, 
. 4, 3, 2; reading toward the bottom, th« 
ug re 10, 8, 6, 4%, 3% and 2%. 
. When the entire lot had been laid off 
\ nd marked in this way, additional rivets 
ere put in between the lines and dowel 
les drilled on the lines. For all lines 
irked with sizes 12 to 6, inclusive, this 
le was % inch. I had intended to us 
is size drill for all sizes, getting th« 
cessary stock between the holes by stag 
ring them, but in laying out tl I-incl 
‘tra heavy and the 10-inch standard, on 
\ th of which the center hole would be 
inarked 5 inches, the first reduction, { 
hes, must be laid off from the center by 
dius equal to the space 5-414 on th 
le [his space is approximatel) A 
h, and cannot be increased by stagger 
I was therefore obliged to use a 
Her drill (3/16) for all sizes under 
h pipe 
\s our practice was to make the hubs 
pipe flanges alike for both standards 


nly one set of hubs, each with its correct 
c of the 
ught hubs were made 


Fig 


pin at center, was 
[hese 


he coreprint fast, as shown in 
an 8-inch hub 


dowel 


necessary 


ich is for 
COMBINATION PATTERNS 


is evident that almost combina 

could be 
ns, and I was pleased to think that my 
ubles 


ges were 


any 


made with this set of pat 


with reducing and_ eccentric 


If an order came 
] 


now over! 


in for an 8x19 standard flange tapped ec 
tric, the 8-inch hub was centered by 
hole, in 19-inch standard flange, 


rked 8 inches, and the 


he foundry. If th 


pattern was ré¢ ady 


8x19 


{ order was 
ndard flange, the 8-inch hub was placed 


hole 


8x19 standard flange, tapped 1 


the central again, if the ordet 


1 ‘ 
inch 
h le 


ked 10 inches, which hole is practically 


ntric, the hub was placed in the 


h from the center 
he facility with which these odd flanges 
ld be 


y detail as though made from a spe- 


made, each one as correct in 
pattern, pleased all concerned 
had been expected that the molder 
flanges as he worked, 


that 


1 assemble the 


it was soon found mistakes in 

ting the hub were very easily made, 

the assembling had to be done in the 

8 | rn shop and results made certain by 
ning the parts together. 

set of 


rm long enough for the thickest flange 


round, straight coreboxes, 
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(20-inch extra heavy was made to go 
these 


When the 
| 


flanges, they were stopped-off by 


with patterns used for 
thinner 


1 +1 
necessary itengin 


he length of the 


a plug of 


In fixing t smaller sizes 


ot these boxes another defi ency in the 
completeness of the patterns was discov 
ered 
[he length was found by placing the hubs 
central I t] 20-incl heavy flange and 
hen taking the distance from the end of 
the coreprint on the hub to the surface of 
the recess in the t ge with ¢ ilipers This 
was the lengtl f box necessary for the 
size indicated by the hub used 
When the 5 1 was § placed, the 
16 dowel ll nch central 
le \s already stated, the original plan 
1 contempl t one size of dowels, 
incl If the ne ity of securing the 
parts togethe prevent errors in lecating 
the hub for successive castings had been 
fc reseen, small vel would have suf 
ed to centet 1 all might ve 
been of ler siz 
e trouble wv e by making 
ond set of f s-inch down 
vit inch dowel 
This set of p is only 1 | for 
flange orders w e numbe f ings 
rf ne k small t ike a 
special patter! D i I he I t hat 
hey were ma with dry-sand cores 
Ided littl the st rT ¢ h casting 
but t ipp nce of the finished nges 
compens ed 1 measure lor this and 
when the o1 was such that the cost of 
the res would nearly or quite pay for 
special patt 't was made it once 
It is not necessary to have coreprints 


for both ends of such cores as would be 


made for these castings, as the diameter 1s 
usually much greater than the length, and 
the cores \ ld s ( n the Nat end 
without ai endency to tip ove 

The hub = side f the flange should 
be in tl wel; in fact the whole pat 
tern mav be tl wel if the hub 1s 
so place This will make the setting of 
tne < re Vet ( l ey 1 if the core 
is a littl hort and do t fit the pri 

» snug e te lencv t wat vhen the 
mold is poured would cause it to bear 
hard igains he « ) { entin the 
hole from ‘‘ ipping \ 

A good process of enameling iron 
goods an ivory color is given by the 
Scientin lmed l as follows Melt a 
mixture of 125 parts of pulverized flint 
glass, 20 parts of calcined soda and 12 
parts of boracic acid rhe molten mass 
is poured onto a stone or metal surface, 
allowed to cool and pulverized \ mix 


ture of this powder and soda water-glass 


solution of Beaume, to which 


SO degrees 


about eight oxide of tin have 


been added, is poured over the objects to 
heated in a 


parts ol 
be enameled, which are then 
muffle until the entire mass is uniformly 


melted 


609 


Methods of Cleaning Work for 
Electro-plating 


[he cleaning of metal work before plat 
a serious proposition as unless 
plating 1s 


While most 


roughly the 


ind not durablk 


this is done th 


cleaning methods depend on dipping in hot 
olutions to dissolve the grease, many 
have experimented with an electric 
rent f } purpose in a similar way to 
ts be 3 pl ting he principle is that 
the current decomposes the cleaning so 
lutior nd the positive elements being 
eed | ectrolyti ti ire car 
ried to the work which ts spended in a 
Wi ket from the ca le rod The 
ement $s wal 1 with the 
I e on the wor nd saponity 
it A q tit f hy en globules are 
prod | at tl rface of the work which 
| { t v off h in 
ble parti tripoli, ete., and 
leave t vor] emically clean 
ine re tl ] t ( re 
largel inte e 1 that the leaning 
1q Is } V ¢ ttacked t I l S well 
s th reas d this h prevented the 
ch vstem in m cases 
\t recent visit to the shops of the 
Frank Mossberg Company Attleboro, 
Mass e write! W h ystem in usé 
vhich w gIVI ex lent results and 
apparently without any injury to the metal 
to be plated. The work, just as it came 
from the shop, was put into iron wire 
baskets and hung from the cath de rod 
into the solution which was kept hot by a 
steam pipe running through it, the heat 
makine the cleaning action much more 
rapid 
The tank f iro iking the anode 
pole with plenty of nducting surface 
d while wi this construction a minut 
quantity of iron enters the solution it ts 
not enough to do any hart the cathod 
rod is insulated ‘ len blocks and 
he baskets of work | ge from this into 
the lution. From 2 to 4 volts are required 
ccording t tl resist ( t connector 
the s tion itself taking 1.4 volt [hi 
mperagt wil rut tT! 1 40 to So T he 


s the grease is “boiled” off and very 
dirty work is cleaned in from one to two 
minutes. As the plating takes from twenty 


it will be seen that a 


small cleaning tank will care for a large 


plating ym [he after treatment 1s 
much the same as with any cleaning, a 
sawdust bath and a dilute acid dip for iron 
or a weak inide dip for brass being 
ised to remove the slight oxide which 


forms even while being carried to the 


plating room. The cleaning solution used 
is known as the Electric Cleaning Com 
pound the Cleveland 


Platers Supply Company, Cleveland, Ohio 


and is made by 
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General Instructions for Machine-shop Methods 


The Following of Which Develops Connected Reports and Records 





of Material, Labor and Product and Promotes Efficiency ; 
In describing the system of shop man system which dwarfs the natural ingenuity it is out of the question for the outsid 


agement followed in the shops under my of the workman, or which takes from him foremen to give the men detailed instru 


supervision little claim is made to orig his self-reliance, would eventually cripple tions. After laying out the work in a get 
inality. It has been my aim to introduce a navy-yard shop. The workman must be eral way the outside supervisory for 
efficient, modern shop methods, and_ the educated to think for himself, so that must give considerable attention to ordet 


best practices of modern commercial shops when taken from the shop to the ships ing the necessary repair parts and mater 


have been copied as far as possibl lhe for rush-repair work he can carry a job so that the outside force will not be 


system u ed nd th methods follows d to successful compl tion without having l; ved by lack of these essentials; thus onl 
were not devised or obtained in a few a foreman standing over him telling him general supervision can be given to 
weeks or months. but are the result of every step he is to take work itself Furthermore, possibk 
three years of hard work | have no Even in times of peace it is of frequent conditions must be considered. |) 
doubt but that the methods followed will 2 - 
be adversely criticized by some for having DAMAGE REPORT 
too much “red tape,” and for increasing Se 
the number of “non-producers.’ lhe crit sat ee 
icisms rule we , be apphed to the 
descript f the methods and not to the cecaatians 
methods themselves \n examination of Nii “as ” _ 
€ system in actual operation shows that + have damased the following work under Job Order No, 
it is very simple and effective, and that 
no unnecessary non-producers are em 7 ” : 7 
ployed. lurthermore, the cost returns tell : 
whether vsrenL Is SUCCE ra tailure, 
and in this case these returns show a large 
reduction in the cost of the shop work 
. he system in use is based primarily on Renort of man in charge of work 
e teachings of Mr. Taylor on shop man 
ment llis “functional management” 
1 iccepted outright, and the duties of ‘ 
“speed boss,” “gang boss,” ete. are the 
Same as de scribed by Mii layl rr except 2 
for minor modifications Hlis method of on a 
observing unit times is also adopted 
r 4 
Chere are, however, two important diffe1 
ences between this system used and Mr 
laylor’s His system is primarily for 
piece work, or some form of bonus work, Estimate to replace damage 
while the system described is for “day 
Wort 
M1 | ivlor SVstem miten pl: 1< in) 
struction cards to each workman telling 
2 ee , 
im in the great t detail how ea pera sation of Maveal Constractes 
tion 1s to-be performed In this system 
e instruction rds only tell tl vork : 
man what 1 > be ice mplished na , 
with the ssistan f the speed | d 
ermines tl detail metho e at 
two important reasons for this variatior Fé Pt MEN DAMAGE REPORT 
mp nt of which is the { 
navy rd shop i jobbing shop occurren 2 to 15 ships ttered event of war, or threatened wat 
L the vork 1 varied It 1 trequently ilong a halt-mual tf water-tront Of these en pl ved would bi greatly iIncreast 
{ » men with ¢ frequently half may come in at one tim the old men who are accustomed 
side { to wes m the ships under for repair 5 e it is necessary to ship repair work must be depende: 
ae , = en ust » mm ‘ 1 icleus to break in the new 
P | can \ | | ‘ »p wl pl lor these reasons it Is 
l Ip IS10O1 new 1 - hitie ‘ el Vise 1 to give e sl p men 1 
; eee re st necessari tru i each operation 
iy os ; cl S up ( ( l | he ol n li (| en ¢ pable OT Cat 


These ips, trom the steering engine, aft \gain, the labor involved in prt 
997 s + ¢ + + 1] 1 ] ' , 
ince rrotective deck, to the anchor detail instructions where the work 


Mare Island, Californ windlass forward on the forecastle deck, greatly is e, and in a governn 








iry Compe tent 


resent the 


rd times can be set 
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would be difficult to obtain the neces 


force to do this work. 


\s previously stated, “day work” is at 


result of circumstances over 


hich | have no control It is believed, 


wever, that there is a great advantage 


retting a shop up to its maximum eff- 


ency as a “day-work” shop before going 


premium work. In this way the stand 


with much greater 


curacy (here should then be no need 


no desire to cut these times unless 


made in the methods 


dical cl anges af 
improvement in the shop 
» obtain 


juipments. It has been my aim t 


+1 


e maximum efhciency under the day 


rk plan, and at the same time to obtain 
ta that will make it easv to go to he 


mium plan whenever « 


ili perma I system under which the 
pp is operated secures both of these r« 


There are a number of general instruc 
ns which apply to all of the shops under 
one management as these have to do 


1 machine shop 


the management of tl 

most important will be given first 

GENERAL INSTRUCTIONS APPLYING TO 
ALL SHOPS 

JELIVERY SYSTEM BETWEEN HE (OFFICES 


1 


rders, leave 
rds, quit-work cards and reports are, in 

majority of the navy yards, sent from 
hce to office or to the main office by a 


Ip r or laborer att iche | to each shop 


is method of handling these papers is 
ide al 


pensive and unsatisfactory Phe 
thod so far as operation is concerned 


id be to have pneumatic tubes con 
he departments. In nearly all 


ting all t 
ls, however, the shops are rather wide 
listributed and the installation of pneu 
tic tubes would involve a large ex 
which would not be 
In the 


irtment under my supervision the fol 


nditure of money 


rranted by the results obtained. 
ing simple arrangement has _ been 
nd satisfactory 

1 the main office there is a set of post 
e pigeon holes; one for each foreman 
shop; one for each officer attached to 
department, and one for each sub-de 
ment in the main office, such as draft 
room, requisition office, etc. In each 
ese offices there are two mail baskets, 
the other “receiving.” A 


“out-going,” 


distributes all papers from the main 
to the foremen’s offices and all pa 
offices. He 


his first trip at eight o'clock in the 


between the foremen’s 
ing taking all papers from the pigeon 
and putting each shop’s papers in a 
Dhe S< 


ted to the various sh« 


ite envelop papers are dis 
ps, being placed 
e receiving basket All “out-going” 
rs are collected and returned to the 
distributed for 
This 


day; a round 


office where they are 


ext trip which begins at nine. 
tinued throughout the 
made every hour 


Soon after this system was first start 


AMERICAN MACHINIST 


it was tound that the boy was irregular 
in the collections. This was corrected by 


small 
a key at each point of co 


having him carry a watchman s 


} 


clock having 


lection [he dials from the clocks art 
examined each day by the chief clerk 
The papers for the various officers and 
sub-departments in the m office are 
distributed from the “post ofhce” by the 
office messenger 
LJAMAGE REPORTS 
(b) Lhe tollowing is an extract from 
instructions which are issued 1. When 
ever work is spoiled or damaged, no mat 
ter what the cause, a report will be made 
a" 


spoiling 


Is te be mad on a Damage Report 
blank This will be indorsed by the lead 
ing man or other employee in charge of 
the work Phe tore vil] n Stigate 

d make recommet! will als 

ke an estimate of t t to repla 
he spoiled work rect the dam 
ized work. The rep \ forwarded 
to the nav construct f h iction 
\iter being signed laval con 


structor 
“2. Whenever a machin 
, 1 


damaged the sam proc lure will be fol 


ipplianc: 1s 


lowed and a ‘Damage Report’ submitted 


“3. Damage reports for work under jol 
orders will be attached to the foreman’s 
b order and will be turned 


copy of the jo 
main office when the job order ts 
work 


damage written on the face 


into the 
closed, 
to correct the 
of the 


with the actual cost of th 


damage report opposite the esti 


mated cost. If there is material differences 


between the actual cost and the estimated 


cost, the chief clerk will ill the naval 


constructor’s attention to the report Phe 
damage reports will be filed with the cost 
cards in the chief clerk’s offic: 

‘4. Damage reports for tool r ap 
pliances, after the damage is corrected and 
the actual cost entered, will be forwarded 
material dif 


to the chief clerk. If there is 


ference between actual cost and estimated 


cost, the ] 


chie f ck rk w I] place the 
These 


placed o1 file for damages 


report 


before the naval « structor 


ports will be 
10O machine S and appl neces. 

The form used for this report is self 

’ +. a el 


explanatory, and a sample repor : 


form is given in | 


Recorps oF Work MEN 


(c) In each shop t I ( im ms ( 
quired to keep a re rd of the mustake S, 
neglect and minor offenses of the men 

nder hin Che use of damage reports 
as previously described will bring out the 
necessity for sucl l \ man 
through carelessness makes ar rror in 


machining a piece of work which tnvolves 
only a small loss; it is out of the question 
to suspend or discharge him for this 
error, for this may be the only error he 


has mack nm six months More er. 


ever D 
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will send the pr 


man witl 

Che chief di 
of the plan 
return the « 
proceed wit! 
ti 


Const! 1 


Wher 


respondency 


Wor 


on each item 
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yt } rt | effect Be 1d 
es e neces 
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i 
up t ] 
ro 
‘ 
the head of 
} ix | : 
VI . SUING AND 
NG PLAN 
llowing 1s ‘ t i 
vhich are issued 
mates are being prepared 
( rge of the work will add 
which he considers a pl 
llowing claus 
1 plar Ni 
i tes are submitted includ 
the correspondence clerk 


the chief draft 
slip attached marked ‘PI 


ess COpy to 


ittsman will enter the number 


requiring one, 
pondence for file, and then 


he preparation of the plans, 


cel in charg T the 
work 1s authori ed the Cort 
vill be sent direct to the chiet 


clerk who will prepare the job orders ind 

send those requiring plans to 2:1 hief 

draftsman, who will note on the fac f 

the job e names of the feremen to 

whom plans ive beet r will be sent, 
| 1 


be turned 
send the | 
+} ) + 


plans were 


sent © 


ill | ready for sending ri 


rd n suitabl card 
1d when required, 
lhe job orders will then 
chiet clerk VI will 
ne witl thers issued u let 
rit the officer in rot 
“ will imuitial 1 send 
nstruct les] 
} yiTicr , 
mm ecessat i es 
( I make <¢ ges in 
tor holding ‘ ob 
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order will return the job order with his 
of the plan the chief drafts- 
man with a statement of the change 
he considers necessary, or at whose direc- 
The chief 


copy to 


tion the plans are returne’. 
draftsman will then consult the officer in 
charge of the work as to the desirability 
of the changes suggested and correct the 
plans accordingly, noting on the face of 
the job order and also on the plan the 
date of the the 
plans held by other foremen will be cor 


correction Copies of 
rected at the same time 

to that work 
done according to the plans issued and 
also to the of 
foremen will be careful immediately upon 
the receipt of plans to scrutinize them 
carefully and point out to the chief drafts 


“In order insure will be 


insure correctness plans, 


man any changes which they may con 
sider desirable and return the job order 
together with the plan as indicated above 
In cases where the work is already being 
proceeded with before the desirability of 
a change is discovered, the quarterman or 
leading man in charge of the work will 
his 
the 
change, if desirable, may be made at the 
It is expected that 


immediately take the matter up with 


foreman and chief draftsman so that 


earliest possible time. 
foremen, quartermen, and others will take 
to make 


suggestions 


the 


every opportunity 


whereby the simplification or better 
ment of plans may be effected.” 
ORDERS OnE ForEMAN TO 


SHopP FROM 


ANOTHER FOR WorK ALREADY ORDERED 


(e) Extract from instructions issued 
“Shop orders will be made on blanks as 
given in Fig. 2, and the following instruc- 
tions will be followed: 
“The shop-order number, date, 
order title, appropriation, 


plans, plan number will 


job- 
number, and, 
where there are 
be in all cases filled in. 

“The foremen to whom the shop ordet 
is sent will be indicated in the upper left 
hand corner on the shop order and stub 
the the 
lower right-hand corner will 


and foreman by whom sent in 
The stub 
not be signed 


“On the face of the shop order the in 


structions covering the work required 
should be written out in as much detail 
as practicable. Where the work is _ ré 


quired to be completed by a certain dat 


this will be indicated in the lower left 
hand corner on the line marked ‘Work 
desired completed by 

“The above information will be filled 
out in all cases. Where a promise of the 


date of completion is desired, the foreman 
issuing the shop order will fill in the first 
form of th 
Where no promise is desired this line will 
be left Where 
nature that its completion is of no special 


line by the printed stub 


blank work is of such a 
importance a promise will not be required 

“Upon receipt of shep order requiring 
a promise the second and third lines of the 
stub will be filled in without delay and 
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returned to the foreman issuing, or for- 
warded to the foreman whose work will 


be required before the completion of the 
shop order. This latter will be required 
only in case of shop orders issued to the 
patternmaker for castings. On the second 
line will be placed the date by which the 
work is promised, and on the third line 
the foreman to whom forwarded will be 
indicated as well as the date of forward- 
ing. On the fourth line the date on which 
the work involved in the second operation 

placed, having taken 
consideration the time of the first 
The date of returning promise 


is promised will be 
into 


promuse 
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sentative, and the stub wiil then be re- 
turned to the foreman on whom the orig- 
inal shop order was issued, and will form 
his receipt for the satisfactory completion 
of the work. 

“In cases where a promise of date of 
completion is required, the starting of 
the work will not be delayed until the re- 
turn of the stub, but will be commenced 
the of the 
order as practicable. 

“Should the date of promise be unsatis 


as soon after receipt shop 


factory, or the work as received unsatis- 
factory, a brief statement of this will be 
made under ‘Remarks,’ and the stub re- 


— Jan. 14, i 
Stul Rea. No. Quib : 4 
Department of Construction & Repair Account E Title. 2 
To the General Storekeeper 3629 
Please deliver to. _C & R Machine shop. Job Order No. _2/%37 
South Dakota, Make chests. 


Object on 


General Ak ad 


Appropriation, Increase of the Navy 


Construction and Machinery 


Appropriation 
QUANTITY | “ARTICL 


Hasps and staples 9 - %; 


«* 


boat chest 03207. 


2 Pad-locks 2-44 with chain, 
| gro. F. H. B. 


wood screws 


2 pr, Butts, 4x 8-%. ff. j. b. 


Appropriation to be entered in case of issue of naval supply 
tund stock or that involving adjustment of appropriations. 
SPECIFICATIONS JN | 
ony DOLLS |CTs. 


3 | Ibs. Gulvd,, Cut nails 6d tinished. 


Respectfully, 


cained article s 
J. Brown 
Master Machinist 


FIG. 2. A SPECIMEN 


fifth line and the 


irned to foreman originally issu 


will be placed on the 
stub ret 
ing 

“Tf the 


date of promise is satisfactory, 


the stub will be reissued by the foreman 
holding the job order and the date of re 
filled in Che 


the foreman 


issuing stub will then be 


held by 
was issued until the work has been 
will be 


stub t wether 


on whom the shop 


rrder 
filled in and 


completed when line 


he work and forwarded to 


the foreman making the second promise. 
date of the completion of the sec 
ond part of the work will be filled in on 
linc & 


the work to the foreman holding thx 


ind the shep order forwarded with 


job 
order. Upon checking this over and find 
ing the work satisfactory, the date of this 
the line 


inspection will be ninth 


by the f 


put on 


yreman inspecting, or his repre 


To be filled by Issuing Officer PRICE 
] 
12. 
% 12 
J. Smith 
Naval Constructor U.S.N, USN 


MATERIAL REQUISITION 


turned for reconsideration of promise, or 
for correction of the work by the foreman 
under whom the work is to be, or has to 
be, done. 

“All shop orders as above outlined will 
be written with indelible pencil and a ca 
bon copy made. The original of the sh 
order will at all times remain in the cus 
tody of the foreman on whom it was is 
sued and the stub of the original will pas 
foremen. The 
the shop order will be filed with the j: 


between carbon copy 


orders by the foreman issuing, all sho 
I 


orders under one job-order number t 
filed together Upon the completion of t! 
job order all shop orders issued on 
will be taken from the file and kept 
sufficient length of time for 
lhe stub of the carbon will be used f 
for checking date 


referenc 


convenient reference 





re- 
rig- 
rm 
ion 





on blanks as shown in Fig. 2 


April 16, 1908. 


f promise by means of tickler or other 
ystem. Where the promise was not orig 
ally required, but later was found to be 
cessary, the stub of the carbon will 
ve the date on the first line filled in 
1d will then be forwarded to the foreman 

whom the shop order was issued and 
ill follow the course described above for 
e original stub 

‘As at present, shop orders on standing 
b-order numbers will, before being for 
rded to the foreman, be sent to the 
val constructor to be initialed.” 


MATERIAL SUPPLY 

(f{) In navy yards, all material, except 
ivy structural material, is kept in the 
neral storehouses under the charge of 
storekeepe r, who is an officer of the 
corps of the navy. Owing to the gov 
mental methods of purchase, that is, 
vertising and inviting the widest com 
tion, it requires some time to obtain 
terial. For this reason, and turther, 
t all the material required aboard ships 
ommission is obtained from the navy 
ds, large stocks of material must be 
ried. Furthermore, by purchasing ma 
rial in large quantities the lowest prices 
obtained. The material is obtained as 
led by the manufacturing departments 
making requisitions on the storekeeper 
hese requisitions are made out in dupli- 
te by means of a carbon by the clerk in 
foreman’s office, or, in the case of the 
chine shop, in the planing department, 
These are 
to the main office by the messenger 
vice previously described for the sig 
re of the officer in charge of the work, 
re then sent to the storehouse at 
im. and 1:15 p.m. The material as 

| for by the requisitions is immedi 
collected at the storehouse, and at 
a.m. and 2:30 p.m. the material man 
a team calls for the material, checks 
ff, and delivers it to the various shops 
e department, consisting of shop- 
rs shop, foundry, machine shop, smith 
joiner shop, boat shop, plumbing and 
rsmith shop, pattern shop, electric 
paint shop, spar, cooper, and block 


sawmill, and shipwright shop. Heavy 


les are loaded on small railroad cars 


hauled to the shop. The material 
is responsible for all deliveries 
tter the articles are delivered the 
keeper prices the requisitions and re 
the copy to the head of the depart 
obtaining the material, and retains 
er as a voucher for the issue. The 
t the material is charged against the 
a lump sum, and the returned 
of the requisitions are filed with 
b-order cards, so that at any time 
ict statement of the material used 


job can be readily obtained 


ReEporTS, OR REQUISITIONS REQUIR- 
ING IMMEDIATE ACTION 

A “pink urgent slip” is used to at- 

» orders for work, requisitions, or 
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other papers when the occasion necessi 
tates immediate action Anyone receiving 
orders or papers with one of these slips 
attached is required to give the subject 
immediate attention and give all such 
work right of way over ordinary work. 
Anyone using these pink slips must sign 


them, and he is held strictly to account 


that the work is really urgent, for it 1s 
realized that if this is not done and the 
slips are used for work that 1s not urgent 
the object of the slips will be defeated 


WEEKLY MeetinGs or HEAp of 
DEPARTMENT AND FOREMEN 


1) The head of the department has 


a conference with the 14 foremen of the 
department every Monday afternoon at 
2p.m. This usually lasts nearly the whole 
afternoon. Nothing is allowed to interfere 
with this meeting. At this conference the 
work in progress, proposed improvements 
and the policies of the department ar¢ 
fully discussed. The procedure is as fol 
lows: 

(1) The Work in Progress—Under this 
head is discussed the time of completion 
desired on the various work under way, 
whether more men should be taken on or 
drawn from work that can wait, why the 
progress on certain work 1s slow, what 
difficulties are encountered, etc.; in other 
words, a full discussion of current work. 
It is my experience that, when foremen 
are taken to task for delays, it is always 
the “other fellow’; he couldn’t get his 
work out of the smith shop, or the foun- 
dry; or the machine shop did not do the 
work properly; or the laborer did not get 
the crane or furnish transportation in 
time; or some other excuse of this kind 
When these subjects are taken up in the 
presence of all the foremen the excuse of 
the “other fellow” is not so frequent. If 
it is the “other fellow” who is to blame it 
is freely brought out in a free discussion 
of this kind. At this meeting the head of 
the department settles all of these differ 
ences and lays out the immediate work as 
he wishes it done Every foreman fully 
understands his wishes and directions, and 
has no excuse if he does not work witl 
the others to the desired end 

(2) Suggestions from the Forem 
After the current-work 
foreman is asked in turn for suggestions 
as to improvements, either of factlities or 
methods. Every suggestion is fully dis 
cussed, even though the sugg 
once appear to the head of the department 
as valueless, and all foremen are invited 
to advance their ideas on the _ subject 


though it may not affect their depart 


ments. Some suggestions are adopted at 
once and a note is made of them; others 
are rejected; some require farther investi- 
gation, a note being made of these also 

(3) Suggestions from the Department 


Tead 


foremen have been discussed, the head of 


After all suggestions from __ the 


the department takes up his suggestions 
It is my practice to make notes during 


O13 


the week of the subjects which I wish to 
bring up at the next conference. In addi- 
tion to the discussion of current work and 
general improvements in appliances or 
methods it is my practice at these con 


ferences to point out the weaknesses of 
the various shops—not only those dis 
covered in my usual rounds of inspec 
tion, but it is my _ practice to take 
rn week by week and make 

diligent hunt for the 
methods \t the next meeting these are 


all brought 


sf 


uneconomical 


out and frequently samples of 


the work illustrating tl uneconomical 
methods are exhibited 

[here are some who will question the 
advisability of bringing up these weak 


nesses in this manner at the general meet 
ing, and will sav that the same results 
could have been obtained by calling the 
foreman of the shop and going over these 
subjects with him alone, and that a fore 
man resents a public demonstration of this 
kind 

I use a public demonstration of this kind 
as an object lesson to all. I want each 
foreman to knaw that I am Aunting for 
all uneconomical methods. I demand that 
they do the same. I want each foreman 
to think for himself “how can I save 
No doubt the fore- 


man does resent the public demonstration, 


money on this job.” 


but he will try to see that there are no 
more public demonstrations of his shop 
The next week he will perhaps enjoy a 
public demonstration of one of the other 
foremen 

\fter the meeting is over a stenographer 


is called and the necessary instructions 


are give n all matters settled and a 
record on cards is made of all unfinished 
work; thes irds are brought up at sub- 


| tt great importance to these con 
ference satished that much pro 
TESS Is means of them 


\ following article will treat of some of 


the cl tt navy-yard machine-shop 
etl ( 
A certain 1 kel-steel alloy called Invar, 
ving ; ill coefficient of expansion, 
is producs Dr. Guillaume, of the 
ernation reau of Weights and 
\leasurs $01 few ears ago It was 
t proposed t use the alloy for 
ccurat se measurement, owing to the 
t re ction ot temperature errors 
ifactu carried on near Paris, 
D being employed Ixper 
vith tapes f this metal for the 
irement of primary bases has been 
gained | ©. B. French, who gave the 
result of experience in a paper before 
the Amer n Society of Civil dngineers. 
he first advantage of invar tapes over 


steel is that measurements may be made 
n daylight instead of at night, as is neces 


ry with steel tapes. Speed and accuracy 


re thereby increased and the cost is at 
-Indiai Engi- 


the same time diminished 


} 
ei 
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A Round Table Discussing Details of Modern Machine- 
shop and Drawing- office Methods, Practice and Economy 





WE 
Reamers for Choke Boring Shot 


Gun Barrels 


It occurs to me that the readers of the 
AMERICAN MACHINIST may be interested 
In this subject, as the choke boring ot 
hot-gun barrels is more or less of a 
mystery to most peopl 


talking with several of his expert 


\iter 


barrel men, the superintendent of a well 


known gun factory conceived the notion 


that it was time to investigate the process 
and see what could be done in the way 
of clearing up ne of the mystery and 
improving the method of doing the work 
It fell to my lot to look into the old 
methods and talk with some of the spec 
ialists in that kind of work and finally to 
lay out and have made and tried out a 
et of reamers for this work, which it 1s 
the purpose of this article to describe 


| found them using two different tools, 


the first of which was the old-fashioned 
quare reamer, which is nothing more or 
less than a piece OF square steel of suit 
able length with two corners ground to a 
harp edge It is inserted into the bar 
rel and then backed up with long hard 
wood strips (he barrel is held from 
rotating in a suitable fixture Plenty of 
oil is applied and the reamer is rotated 


hy power, slowly. This crude tool in the 


hands of man who has been doing this 
kind of work for twenty years, more o1 
less, will turn out work that is truly won 
derful, and the pride that some of the 


men take in the work is equally wonderfu 


One man, who had been for many years 


ut it, told me solemnly, on several dif 
ferent occasions, that he could bore a 
harrel that would shoot any kind of a 


pattern | wanted with one of these tools, 
and the only test he required was to hold 
the barrel up to the light and cast his eye 
through it. Further than this, he assured 
that he 


alike that 1 


could make two barrels so near 


be able 


me 


would not to find 


0.0001 inch difference between their bores, 
even if I tested them with a “cyclometer.” 
1 don’t suppose that man had any mors 
idea of what 0.0001 inch meant than he 
had of the proper name tor a micrometer; 
but he certainly did know how to. bor 
barrels, and more than that, he had an 
idea that tools could be made that would 
bore them just as well and much quicker 
than he was doing it His reason for 
thinking so was that he had some ream 
ers with left-hand spiral flutes, that he 


1 


used to “lift” the 
tl 


and his fellow workmen 


most of the stock out of the barrels before 


PAY 


FOR 


USEFUL 


IDEAS 
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From Our Readers 


the 


choke 


} 


using the square reamers. The process muzzle diameter and then enlarging 
was slow, even with them, for the ream bore from the breech up to the 

ers had to be backed out several times ‘The exact shape of the choke that will 
to clear the chips from the flutes, when’ give the best results is a question that 


using the fluted reamers, 


the eamers the 


and 


square I 


cleaned out the bore inspected fre 


quently to see if it was coming right. The 








and when using 
cuttings had to be 


settled so far as 


not yet 
reamers here 
taper at the 


with them gave 











fluted reamers he was sure he introduced’ to the shooting test 
into the factory a number of years before, Fig. 1 is a section taken through a 
B G Cc 
ne | 
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FIG. 3 
REAMERS FOR CHOKE BORE SHOT-GUN BARRELS 
at any rate they were there and had been tion of the barrel with the finish ream 
for years. From all | could learn the first’ A in the position it would be when 


of their kind were brought there years ago 


by another man who 1s still there 


using 
them 
\ shot-gun barrel that is bored with a 
full choke is simply a tube with a straight 
hole it, but the hole at 
at inch less in 
| 


diameter than the The 


smooth through 


the mu; is about 0.030 


rest of the barrel. 


change from the large to the small diame 
ter 1s in most cases effected within 21% 
inches of lengtl he rest of the bore is 
perfectly straight. This is sometimes ac 
complished by swaging the muzzle end 
down after boring a hole the same diame 
ter all the way through, but in all the 
best guns it is accomplished by first bor 
ing a hole straight through the required 





reaming 1s finshed. 


steel tubing about inches long 


40 


secured to 


D is a hole drilled into the shank of 
deep enough to allow the long nart 


opening E to be made crosswise thro 
the shank. This opening is made long 
narrow sO as to get an opening witl 


area equal to the area of D with the | 
s] 


possible weakening of the reamer 


Che shank diameter at F was made 


0.005 inch less than the diameter of 
back end of the reamer 

Fig. 2 is an enlarged section taken 
pendicular to the axis of the rea! 
showing the shape of milling cutte: 


used to flute the reamers. The dimet 


B is a piece of draw 


A by sweating with soft sold 


1S 


I know, but the 
described were made plain 
front end and barrels reamed 


good results when it came 


y? 








yiral, one 





vailable 
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was about 0.035 inch. The reamers were 


ited flutes to cut 


inded, but the flutes wer« left-hand 


with eight right 


cut 


turn in 13.33 inches 
barrel 


be 


ut 


[There was a reaming machine 


that 


reamers 


could made suitable t 


with, by making 


fi ( d 


y these 
in th 


¢ of the reamers it 


me changes mechanism, 


lich we did understand the work 


will be n cessary 101 


] 
aquinped 
julpped 


that this machine was ¢ 
pump that was capable of 
pressure of 200 pounds 


lhe 


manner that it could be 


inch oil 


spindle, tu 


4 
; “ 
t ~ a) 
ee -_—4 
| 
| 
ae - 
/ | 
¢ ae a 
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produced were perfect so far as | 


see and they were so 
expert barrel friend E. N 


Bridgeport, Con 


A Screw-cutting Job 





Hit WORK 0 


ut into the chamber G, which 


rmed between the reamer shank and the 


ide of the barrel reamer rotated 


L hg 
l barrel was held 


the spindle while th 


sutable fixture and was fed on to the 
\ short tube was used to covet 
reamer when starting into the barre! 


shank was so large at F that only 


portion 


f the oil could get past it 


result was that it flowed do-yvn the 
s with sufficient force to keep them 
tly clear 

e reamers wet used one after an 


as they are numbered in Fig. 3, and 
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removed 0.013 inch of stock 


did at 112 revolutions per minut 


teed of 0.038 inch per turn, thus 
g the length of a 30-inch barrel in 
minutes. It did it without the 
uD nd | am quite sure it 

x done much quicker. Just how 
do not know, as it was up to me 
them to work at reasonable speed 
good work. More speed could bs 
ped later rhe holes these tools 


HE LAT 





could 
pronounced by my 


AMORY 


The acco pal +e ch vive particu 
lars ot a b of ting d illus 
trates the 1 , ch it w done | 
had an old Enel lat the lead being 
two threads per 1 

In Fig. 1 rew 
nd nut respect ry a = 

; 
5 [Susi | 
] 
—— —_ ' 
“\ 
\ 
| 
| 
4 i 
FIG. 2 
| 
BE HREADED 


yrs 
castings were ready for threading, I fixed 
the end f the lead screw 
\fter doing a couple of screws | t d 
it awkward manipulate the driving and 
ss-feed handles, on nt of their be 
g too tar apart is iborer was 
uilabl [| had to bring the driving 
C4 1 earer to the carriag wl 
I did in the simple way here show: Lhe 
crap heap ipplied the tew nec iri 
sisting of a bar of flat ste« 1, Fig 
t whi \ ecured b ket B « rvi 
| d bev« gear ¢ Bev oe ‘ 
\ slid lead screw B 
unt “ the place 
P hy ‘ he carri 
] I 1 I \ ilk low “ 
' one si i 
cw tig lo eftect th 1 
‘ ; , er ‘ let 
’ ] Ove nie +} , 
ds ‘ ! dow hj 
d I \ tiie \ t 
.\ erate 
| | Ired lit le rOW ( 
t t ured f ily 
Lond d 
~ , F . 
Chucking Warped Gears 
(; “ t hi ( ld 
carefull nted diff t t 
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G Ws 
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FIG. I 
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n low 
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By using the cap / shown in Fig. 3, 
which the of the 
plate, the pins are forced in equally 

[his device can be used for a number of 
sizes of gears by substituting various sized 


of 
cie 


screws on flange face 


rings ( 
Seer AA. EP. 2 


Paris, France 





Drawirg Board for Detail Work 


lhe cars 
calls for a larg: ad 
visable to develop three views at the same 
such as the move- 


motor 
It is 


design commercial 


lrawing board 


time. Various things, 
ment of the springs under load, with the 
consequent effect 
render it advisable to have all views in a 


on control connections, 


position to scale and plot movements 
readily 

account of the 
tails to be worked in, the sheet holding the 
plan and side elevation is apt to becom: 


When the sheet is only large 


) 
large 


On number of d« 


much soiled 
enough to accomodate two views, the front 
elevation is commonly put on a second 

In developing this from the first two, 
the class of table shown in the sketch has 
been tried and found very convenient, the 
dimensions and general style shown being 
for detail work only. 

The spring shade roller carries a cloth 
which may be brought up over the board 
it night or when leaning on the table. A 


ick is shown at the back of the table 
which carries the drawing that is being re 
ferred to 

lt is far superior to a reference table, as 
it is continually before the eye, and it is 
not necessary to turn from the work to 
consult it. By pulling the drawing, the 


ack swings toward the draftsman, being 
returned to its upright position by means 
Che “Bull 
clip holds the drawing fast to the 

detroit, Mich Rorr. G. PrKINGTON 


ot the springs familiar Dog” 


rack 
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Number of Teeth in Milling 
Cutters 


. 


There seems to be no definitely stated 
rule for the number of teeth for ordinary 
plain or spirally grooved milling cutters. 
\bout 1890 the rule 

17.7 V Diameter = Number of teeth 


was given by Mr. Addy; but however 
suitable this may have been for that 


period, it is a long way out at the present 


time. Cutters are now made of much 
coarser pitch and take much greater 
depths of cut [his has been found to 


give better results when the machines are 
powerful enough in drive and feed. The 
to decide the number of teeth 
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would be, of course, to consider each case 
separately and select the number to suit. 
[his is obviously impracticable where the 
cutters are to be used in general work on 
any and every job, material, or machine to 
which they can be adapted. 

With a view to arriving at some simple 
rule for the number of teeth in such cut 
of various diameters, 
and of. teeth 


ters, many cutters 


widths of face numbers 
which had been found successful in gen 
eral work were put on record. From the 
data thus 


showing the relation:of the variables. It 


obtained curves were plotted 
was found that the number of teeth was 
not in strict proportion to the Y gjameter. 
In general the thinner the cutter in rela 
tion to its diameter the more teeth it had 
dotted curve 

b UR 


15 16 


1) l4 


8 9 








, . _— 
6 


f 


in inches - (full curve 


IN MILLING CUTTERS 


The trend of the curves seemed to sug 
gest a rule of the same form as Addy’s 
except that, instead of having the cor 


17.7 


4°49 


stant 
introduced which became greater as 


a variable quantity should b 


t 


ratio 
Diameter 
Face 
was increased. It was also determin 


that the values of this quantity should 


much less than 17.7. 


Che 


the nearest 


expression which seemed to g 


mean curves to the obser 


data was, 


) 
a 


: lak \% dD, 
where N =the number of teeth, 
D=the diameter of the cu 
in inches 
and F=the face of the cutter 
inches. 


This formula seems to be fairly re; 
sentative of good practice between D 
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ch and D=gQ inches, and for values ot 
D 
F 
high as 16. It is claimed that the 
rmula will give the absolutely best 
neral results, as to insure this would 


quire a very searching theoretical inves 
vation. 
Those who have extended experienc: 
milling in various lines will probably 
these results, 


ve ideas differing from 


d it is hoped that they will be moved 
express them. 

in order to determine quickly the num 
ber of teeth by this formula, two curves 
the 


number of teeth for any given cutte1 


plotted in accompanying chart 
obtained by multiplying the reading on 
the full curve corresponding to the diam 
eter by the reading on the dotted curve 
‘ rresponding to the ratio 
Diameter. 
Face 


Rochdale, England. J. Burrerworru 


Spiral Rolling of Metal 





Seeing an article, on page O81, on a new 
method of shaping metals, I will endeavo 


show a method somewhat similar but 


juicker and simpler way of attaining 


the results mentioned. It does not need 
expensive die work, but requires good 
turning. The process is not new, but I 


have introduced many successful improve- 

ments, and now find a large field of appli- 

cation but cannot proceed; so I place the 

method likely to 

use If. 

\s will be the 
are employed whose axes are parallel 


before those who are 


seen by sketches, two 


geared to revolve in the same direc 


and at the same speed. These rolls 


of tool steel are turned with a spiral 


corresponding to the section desired to be 


f 


at least 


ee, but preferably more, formations as 


rmed, care being taken to leave 
a 


nm 
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DD are 


roll necks, G parting 


A In Fig. 1, guide: pieces, & 
guide mouthpiece, F 
tools and H the gearing. The others may 
be said to be breaking-down grooves, but 


the longer the roll is extended the mo1 


power is needed; therefore, | have found 


the most successful forms to be the short 
articles shown at Fig. 2 
\s in the swaging process, little or no 


scrap is formed; but a distinct advantag 
is that the resulting work has extraordi 


nary strength owing to the twisting actio 


if the rolls. It will be noticed that the 
finishing end 4 causes the metal to 
volve somewhat more quickly than the 


other end, being of larger diameter, which 
produces a twist of the grain 
In the front of the rolls [ employ suit 


able cutters and forming tools for special 
work, and have successfully made solid 
balls, conical bullets, beaded wire, screw 


blanks, pointed pins of a variety of shapes 
that 


sible by any other method 


and many articles would be impos 


If the rolls are kept in good condition 
and perfectly the will 
futur 


smooth, results 
astonish the most skeptical. In a 
article I will show scale drawings and all 
details of gearing employed. The gearing 
the solid; 


skew gearing is 


must be cut from for larg 


machines best, as anv 
vibration of the gear is transmitted to the 
rod of stock, causing errors and straining 
the rolls. I hope sketches clearly 
show the method. I venture to think this 
the simpler way and invite criticism from 
anyone interested O 


my 


CLERKENWELL 
Birmingham, England 





A Press for Gluing Automobile 
Steering-wheel Rims 


Herewith is a sketch of a gluing press 
made for gluing together the two half 
rings of an auto steering wheel, as shown 


in the full-section sketch. The spider or 























B, C, the final or finishing turn being iron portion of tl wheel consists of a 
End V 
, AB< Vlan of I 
: H 
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/ 
T ae 
—_ D E - Stoch \ 
~ ensnsnnail 
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b 
j 
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FIG. 
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a 
So 


SPIRAT 


ROLLING OF 


METAI 


press 1s then 


press 1s filled 


lub, roul iris al 


ter | 
it the wood rim 
as shown in the section at R 

Any flaw in the material 
ship is rejected by the ms 
quently the gluing of 
matter. The rim is made uy 


rings 4 B, which are 


them loge ther 


(he bottom plate 





STEERING 


Pip 


plates I, 2, 3, 4, 5 


ds, D the top plate with 


’ ' 1 
i hand whe 


[he ring plates 1, 2, 3, 4, 


, ner - 
own by the dotted lines At eac 


plate 1 and su 


first rim is laid on the steam 
Ss is 


his, and so on all the way 


being 3¢@ inch thick bv 5g in 


) 


ré idly for gluing 


of two 


if 


are 


inch thick 


segnrents 


is made hollow 


t 


V HEEI 


brass nut 


connections 


t 


finished 


© al 


at Rin 


S i 


I and G the 


wheel, 


1 only 


uspended by the ho 


} 


which is 


h 


1¢ 


le of 


inch pins 


chest, 


up 


until 


tii 


then 


unhooked and placed on top of 


the 


lhen the plate G is brought 


wn on top of the last rim, and the hand 
wheel F is used to squeeze them as tight 
is possible 

[he glue used is a thick water-proof 
one and is applied boiling hot, so that 








short of a press of this kind will 


otning 


the glue and get a perfect 


squeeze out 
joint 


\ilwauk Wis M. E 





Making a Bevel-gear Pattern in 
a Hurry 


Having a rush order for a pair of match the isosceles triangle formed by the ex- up to the saw teeth. Needless to say, it 
eears ol, Fig. 2, for use on shafts BB at tended lateral pitch lines X X X at the is necessary to saw through the bed ¢ 
1 angle of 50 degrees and having extremities of any pitch-line diameter, to the center S to bring the frame or stand 
pattern for them, I had an assistant pre Tig. 2 bed in proper position to do the cutting 
pare and put together a frame or stand By changing location of the trun Oakwood, Mo 5. Rm. I 
/\ 
| . Me ap a a Making a Sloiter out of the 
= G F ; 
>| Planer 
} 
R Some time ago we had some machine 
frames that we wished to face off for the 
2 I caps of the bearings; as they were 1 
= \ ) such a position that it could not be done 
: \v on the planer, a slotting head was fitted 
D P j \ to it substantially as shown by the ac 
FIG. | \ companying sketch 
] \\ The tool holder was removed and cast 
: / ing 4 was bolted to the saddle; this was 
J fitted with sliding head D for carrying 
J the tool \ shaft carrying two. cra 
Bien Sem | ne ima . disks BB drove D by means of the cor 
B mh FIG. 3 necting-rods C (¢ B was geared to 
. other shaft having a flanged pulley mark 
F, which was driven from the long drum 
“a i 
The device was not handsome, but it 
FIG, 2 did the work well 
HE WORK AND THE FIXTURI Philadelphia, Penn W. ALTon 
C, Fig. 3, containing a swing frame D ] 
hile | turned up the gear-pattern blark 
14 inches diameter and 2 inches fac ; 
/ and K, Fig. 1 Having spaced off the "| — 
distances between the teeth on the inner i B oun F 
circumferential line of the blank face /, Oa 
I ig 1, with a pasteboard templet, l q  ¢ th 
marked the outlines of the inner ends of “a 
; B Cc 
the teeth with a pencil to saw to. Then 
with the blank secured by a screw P, Fig : 
1, to the center 7 of the swing frame J) i : 
lig. 3, in a way to admit of the blank St ee ~ * 
being revolved truly on its center, and 
with the stand C secured to the band-saw Sa it wT 
ble in a way to bring the line of the | CY 
band-saw teeth (ine Rk”, Fig. 3) through . i | A 
the center S of the stand bed, also cutting c \ 
the line F through the pins /’ E” at G, att \ 
1 soon had the spaces between the teeth | \ 
the blank cleared away; with a littl } 
filing and sandpaper to smooth the rough \ LTT 
ness left by the saw, I had the pattern in —’ | 
od shape in every respect, excepting D J | 
varnishing, ready for the sand, all in —— oo i —— 
ee hours’ time “— ane = met = 
[he points to be observed in this oper 
on are That the saw shall cut th | i 
axis (line FF, Fig. 3) of the trunnions 
/ at right angles: tl at it shall cut this en ———e — ee 


mnt G per vendicularly ove! the 
| | 
bed; and that th« 


swing bed D when swune 


line at i pr 
, 


center S of. the 
the 


stand 


center 7 of 
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forward shall pass into this perpendicu 


lar line R” R hat is, when the swing 
frame hangs centrally, the three centet 
peints, of the stand bed S, of the swing 


the trunnion-pin axis G, 


e perpendicular line of the 


bed 7, and of 
shall all be in tl 


R”" 


Saw teeth / point G ai 


of the 


and that the 
axis line F 


which the saw cuts the 


trunnions /:’ /:” shall be in the vertex of 
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nion pins along the center lines of the 


swing frame, to or from the bed D, Fig. 
3, to suit the vertex of the angle, any 
bevel gear may be cut which will come 
within the range of the length of the 


swing-frame arms and any diameter up to 
the width of the frame. C should be 
used in getting the anl 
the pins in line, also in swinging the work 


are 


frames square 





MAKING A PLANER 


INTO 


SLOTTER 


A TEMPORARY 
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Discussion of the Previous Question 
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Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


lher« 


witl 


Oil Hardening Cutters and Dies 


water 
shown in 


I cannot fully agree with Mark proper qu 


Mr 
entitled, “!’se 


m’s article, on page 63, a partition 


Hardening.” In Fig. It is a_ into the t: 


Mr 


f Oil in 


FOR THESE 


than fire an 


s nothing bett 


1 a little oi] in one corner, as is 


hig, 3, to gi utting tools th 
ality This nching bath has 
extending across one end down 


about & nches After i\ 


ink 


ter which Markham refers to as’ ing the tank nearly as full of wate 
reaking at the point 4. While this piec desired, the oil can be poured into the part 
sembles a milling cutter, it must surely partitioned off, and it will remain in 
1 gage and would have to be stoned to inclosure, thus | ing the water cl 
If it had oil applied at the bottom = of oil 
f the openings, it would have two dis Phere are a ere nv ways of harde1 
t degrees of hardness, and wouid be ing tools, but whe \ iy cutting tools 
ry difficult to stone to size and not be then it means something beside being 
the best possible condition for the tool hard 1 a tool with two different 
<er. Then again, if a piece of this kind grees of hardness « never be at its best 
itracted enough to break at the point This is what cau me to say t 
it would lose its shape to the extent and water wit] little oil in one 
it would require more work to ston cannot be beat 
lown than the making of a half d In hardening tool ywniin Fi 
gages properly hardened it should be b £ » a heat t will 
have had gore many pieces to produce the prop legree of hardness, 
den wher t shrinkage could hen plunged 3 h, using l t 
B 
Sea 
A 
a 4 
( scat | : | 
— is W 
FIG. ! 
Cutter es { - D Dreaeatacens 
——— 
FIG. 2. WI 0 o.2 1 hing Tank ( i 
iore than o.ooo1 inch When the force possible to drive the piece through 
ver heat is found this can be done, the water in ord cool it rapidly and 
the article shown in Fig. 1 can | sufficiently to be hard Then pass it up 
rdened with absolutely no danger of under the partition B into the oil and hold 
g 1 (his can be accomplished by it in the oil a few seconds before : 
ing the piece in crushed bon i moving 
il charcoal, in a cast-iron b ‘ In lening . s Mr. M 
s larger than the piece to b icd ham speaks of similar t hi 
and by experiment it will be found shown in Fig. 4 states that he he 
it can be brought to the proper | e die to a low red and let cool in the 
out 22 hours. I do not recom 1 air, then heated it to the 
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Law and the Machine Busiress 
—Springs—Corner Shields 


Per- 


have 


Mr. 


because | 


ially interested in 
4l, 
been up against this legal proposition sev 
eral times, and in them I had a 
and finally found myself vic 


} 


casn. 


I was espe 


rigo’s article on page 


one of 
close shave 


the papers and loser in 


I was looking after things in a shop 


where we were just starting out to build 


ind wanted a 


a type of tool new to us 


plac to have yne or two tried out in 
other hands | got wind of a concern 
that had use for such tools and went 
\ to see them They proved very 
ereeable to my proposition, which was 
that w vould sell them three tools of 
lightly rving specifications at a price 
bout what \ vould expect from 
dealer and the would try them out and 
we would follow up the machines a d if 
defects « eakness developed we would 
repal engthen the machines “to 
their satisfaction.” In return we were 
to e | y on ordinary terms, which 
usually eans in 30 days, or whenever 
the custome! feels inclined to set 


We got out th 


machines and sent tl 


over! wrote us a 

ome criticisms, which we placed on fil 
to await the test of time [wo things 
developed, one an inconvenience in adjust 
nent and the other a propensity of certan 
prings to break, of which I will s 
more later. We fixed both things up by 
having o1 n ine at time sent back 
to us, and w xed them to their sp 


for at least onth after the last machine 
went back we wrote the i letter 
asking if they would be kind enough to 
end us eck for the nt, which 
t that tim luded one or two small 
bill wel s the three cn Chey 
ent check practically by return mail 
with no comments Soon aft we had 
complaint hat one or two things wer 
going wrot which we promptly attended 
to nd ! \\ knew to tl r satis 
lactio1 

1 nont ifter the check came we 
were surprised to see the three machines 
led back to us at the railroad station 
We wrote to find out what was up and 
ey replied that “the d machines 


and th nN 


me more after that, and they wanted 


eir money back. We wrote them that 

e were holding the machines subject to 
thei order. but that they had been so 
mistreated in use that we could not tak: 
hem back ( ‘ept al i considerable dis 
count. Tour months were passed and we 
were attached and sued for the price of 
the tl some more for 


ree m chines and 


damage to their lings, loss of time, et 


Another four months passed before the 


Phen 


whistle 


case came inte 


dk Th 


court we got the 


case nearh ind the blew and 
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judge couldn't work any longer be- 
he belonged to the union and his 
had 


the 
cause 
began the we 


all 


-ontention the oth 


vacation next day, so 


to try it ver again 
er side made was 
had guaranteed to satisfy them 


and the only thing that would satisfy them 


was money Our contention was _ that 
they must have been satisfied or they 
would not have paid for the machines 
The judge ruled that they had plenty of 
time to find out whether they were satis 


satisfied they 


once 


were bound to st y so, but he also ruled 


t they had been damaged to the tune 
f $45 for the loss of the use of thes« 


were fixing them over 
\t that stage of the game I tl 
owed us $60 on 


Sone 


ade my mistake; 








~~ 
~ - 
a } 
2 | 
) SPRINGS CORNER SHIELD 
f saying nothing about this $60, 
| ought to have pushed that into the case 
in offset \s it was, the verdict was 
gains s and we had to pay nearly a 


had 


lawyer about 


court If I 


known enough to tell our 


the $60 bill, we would have won by $15 
nd they would have had to pay the costs 
[hat piece of information cost my com 


a hundred, and I hope some 


} 


ince to save that much 
: . 


money some time by 


buving this « 


Of 


py ot 


\IACHINIST course | 


Was not the one wi 


should have thought 


of this phase of the matter; the lawyer 
ight to have asked if there was any 
ffset, and the boss ought to have known 
} 


it, but none of us did 


PREVENTING SPRING BREAKAGE 


By the way, this spring business is some 
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thing on which too little has been said 
bent like 


We were using flat springs 
Fig. 1. They broke at the sharp bend 
at a about as fast as we could make them 


We got over that trouble by making then 
like Fig. 2. riveting the two parts together 
at bb. Of course the trouble with Fig. 1 
st bending moment 

the stock is already 
curve that it is not so 
flexible as it is where it is straight. That 
stress at a and it broke 


is that the OTCALC 
comes at a, where 
bent in so close a 


1 
concentrate d tne 


ig. 2 shows a spring without short bend 


= 
] 


or kinks that will stand up pretty wel 


not so well as a spiral spring, becaus: 
the length of the spring is shorter as com 
desired movement than 1 


The 


pared with 


usual in a spiral spring, but enough bet 
ter than the bent spring to be worth 
noting 
x x * : * 
The suggestion of Mr. Pershore, 


page 58, that builders of drills should put 


taper hole through the spindle cross 


the ’ 
own difficulties in the same line. We did 


wise of socket, reminds me of my 


just this same thing and it is all right 
same bars on 
Now it 


he lk 
} 


a shell . 


only we wanted to use the 


a horizontal boring machin 


ool of a job to get a taper 
kind of a hole through 


so that it will line up with a hole already 


in a bar tha ts inside 

So what did we do but we made 
special socket or rather a si rf the 
for we had quite a few bars that w 
wanted to interchange, and we put this 
socket imto the drill-press spind! 


ied them both just is Mr 


Pershore did and then we put this sar 


k t boring-mill spindle 
drilled d reamed through another tay 
hol ittle lower and at about rig 

rles to the rst in each socket 

Then w fitted each boring bar to its 


rresponding socket with only one h 


ever had, as we frequent 


did, to make new bars we could drill a1 


eam for the taper pin right through 
ket) wi taking the drill-pr 
pir dl t 
CORNER SHIELDS 


needed some new br 
lds te usé¢ 


finished work with the cra 


We took two pieces of 


1 
i 


when shipping 


stec angle iron 


out 2'ox2'4x3g¢ inches and planed 
the mmside smooth and cut a little gr 
nt corner, Fig. 3, and have been us 
them sever vears They do not ser 
the wor s much as the brass ones 


ie =6brass ones got dropped 
little 


bits 


the chips every while and they 


full of littl f points of steel t 


were imbedded in the brass with 


Sharp c 


did not pick 


irner sticking out. The steel « 


up chips to any extent, 
if they did they were easily cleaned <« 
\lass 


Fitchburg I-NTROI 





’ 
shell 
eady 
] 
12 
1 
( 
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Casting Phosphor-bronze Bear- 
ings in Place 


1 was much interested by a 
page 839, Vol. 30, Part 2, and should be 


very glad if the author or any other of 





—_ Pn 
( 1 
4 
Lal —— ——— ~ 
Hard l 
t ~ —_ = 
——4 « 


per sketch. I believ ymmewhat simul 


ynstruction is used by some valve-makers 


The dimension A varies from 4 to 18 
hes > fro 5 t 1 inches and ¢ 
ron t inch thick 


hx CTT ‘ ] | in . y 
] J = \ S|} p 1X 
ture,” | wish to say that while the fixture 
showt 1d described by him ts a neat ar 


rangement, I do not consider the fixture 


r the apparent sequence of operations to 
inferred from his article as being any 
g like satisfactory for the manufacture 
he sight saddle shown in Fig. 4 of his 


nd again in my Fig. 1 
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ther jig must of necessity be furnishe 


for boring the hol 
in the finished articl 


positive relation t 


order to insure int 


rect working of tl 


interchanged, and 


the surfaces produc: 
depends upon th 


1 


doing the work ex 


the saddle, becaus« 
the hole must have a 


» the planed surfaces in 


care which the man 
rcises to see that no 


particles of dirt o1 ips, ete re allowed 
to get into the tapered seat of the locking 
slunger 
Having had nu 
a : 
tact re ‘ I Ve _ “ ddl > 
sicle the foll og I TI opera 
101 nd fixtut in Fig. 2 as be 
ng much more factor I 
1 than those of Mr. Seib« nd tl 
cv of the 1 d pi s, if tl work 
is carefully done, will b tist t 
inspec in charge of the worl 
* 1 1 
\I t p t S ddl < 
plat ff tl f | to f i 
king surtace N ip t face 
; val I 1 ) her 1 1 ver 
; 17 4 17 5 | 
Nositt } ' re r r else 


he and rough bore the | eing 
f to lea ent metal hok 
t lean up wit sh reame ifter the 
ddles have been rough planed o1 
faces AAA \ his setting l 
rfaces CC ¢ faced off e wit 
he hole or they may be faced off later a 
desired. I prefer doing the facing at this 
setting ing with double-ended f 
ing cutter 
Next, the ddl S placed on n arbor 
1 xture S ‘ in fig. 2, which 
lamped te t] t fa shaper having set 
er head for plani ingular surfaces 





le first place, the jig is quite an ex 
make and unless a large 
sights were to be manu- 
ired, the cost of such a fixture for the 

shaping of the saddle could not be 
idered in the commercial production 
In the 


ich pieces second place, an- 


Out 0.02 inch Ol 


I then remove th 


< 
— 


saddle 


and arbor and finish ream the hole. Then 


putting the saddk 


correct size and 


again 


on another arbor of 


using the fixture 


nish planed to the 


y 
t 


ig > the surtaces ar¢ 
hardened steel surfaces BB B f th lig 
here explained that the 
surfaces C C, Fig. 1, must also hav cer 


tain definite relation to the surtac« 


» as to insure the « t | ti f 
t] part f the sights wh I : 
mbled t d contt ed bv tl ddl 
his feature is tal ‘ of in my shap 
x I king the ( ery 
1 hetween the fa MJ) f tl fy) 
+ 1] { ies ews rke ] / By 
tad ¢ = ¢ dk 
tt wing f tl ddle to b g 
: positi i to ‘ it 
+} ; eratior 4 
' > os ' t] i 
' nlet to t 1, f 9 
1 : ee 
] ! t ft 1) ) 1h} 
; OVE ] d 
| 7 7 
+ +1 ry 
o , . 
; ] ; ft 
Cas 1 shat 7] | f j 
t x f 
: } 
Rr t \\ ’ CANTELO 


Another Suggestion in Connection 


with the Drill Spindle 


| vip Q \"« tel 
occas 1 1s sucl k 1 I I if 
rang t Ss innot see w the iper 
1 | 
1 will hold per shank in place so 


will not chatter when any pressure 's 
put upon it. I have made a special con 


taper-shank tools in place 
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for the same purpose, and with this ar than lard oil | have successfully used shows in his sketch, but grind an equal 
rangement, by using different sized bush- this mixture for drilling, tapping, reaming, quantity off the edge and side. Fig. 1 
ings any sized tool can be held in place milling and on finishing cuts in shapers shows what I mean. The four shaded 
absolutely solid \ll that is necessary to and planers portions show the four successive shapes 
de is to file two flat places Y on the drill [ find it far superior to anything I have after four times being ground It will be 
spindle opposite each other and two flat tried on steel castings noticed that the form is practically the 
end se: screws will hold this part in place St. Paul, Minn Louis GLASER same after each grinding operation. 
and in screwing up the bushing 4 the With regard to the difficulty Nomad 
tool B can be held in place without a ee mentions of getting all the cutting edges 
particle of trouble In case the tool is Hollow Mills for Screw Machines _!evel. lig. 2 shows a fixture I have made 
made in such a shape that the bushing to get over this trouble. 4 is the hollow 
cannot be slipped over the end, simply iano ; mill to be ground, which is held in bush 
w the bushings in two and screw them At page 951, Vol. 30, Part 2, I notice B by screw ( The bush B its free te 


that Nomad criticizes the method I sug 


hom Ihe illustration shows this im ; revolve in base D, but is held down by 
provement. gested at page 260 for grinding hollow nut &: The base carries a ball, behind 
Headless set-screws, with square holes :; Wheel which is a fairly stiff spring Che bal 
in them, to be of the same size as th serves the purpose of locating the bush 
key used for the drill press should be used in the different positions, so as to bring 
[| cannot see anv other wav to get a tight the blade to be ground into its correct 
b for all tools used in this spindle; | position There are three or four V 
sing a taper pin you would have to hav shaped countersirks in the bush at F int 
t different hole for every tool, and if . " Lure % ( which the ball enters, according to th 
u used, say, five different tools for th Cutting Edge number of teeth there are in the mill 
press, the drill press spindle would soon a te — sis ) Che principal advantage of the fixture is 
look like a pepper box vs the fact that the mill bemg held on at 
Oshkosh S CHAS C-AUFMAND : r ae , eee : 
h, Wi H KAI Nc I angle, the required clearance 1s alway 


obtained, and the cutting edges. at 





aT RINDING HOLLOW MILI bound to be ground level 
Lard Oil or Soda Water I find that mills with three blades give 
mills. While I was pleased to read his best results on small work, but for larg 
In answer to “Questions for Shop Men criticism, I hardly think he quite under- work, I think four blades are better th 
and Managers.” page 274, regarding lard stands the method I recommended. Per three 
il ida water for a lubricant, | would haps I did not make my method very The bush B, Fig. 2, is made to tal 
like to give my experience to the readers cleat 1 claimed then (and do again’ the largest size mills we use, and smaller 


| have used lard oil and soda water, but now) that by hollow grinding the ends of Ones are held in the same fixture by means 
1 


in shops where no provision is made for the blades as shown by Fig. 1 the chips of split bushes I suppose it is hard! 
reclaiming lard oil, it is too expensive to curl out of the way at right angles to the lecessary to say that the indexing of tl 
use, and soda water is equally as expen work. I do not meah by this that the bush is done by hand, after each tooth is 
sive as tt dulls cutting edges more quickly chips wind up like a clock spring, but that ground CONRAD 


Birmingham, Eng 


The Making of a Press Die 








Patl 
l W heel \ r | have read with considerable pleasu 
| ind interest, Mr Vogt's description 
/ making a punch and die on the st 
press principle; the little kinks are ex 
lent and should lead to good results 
followed carefully out, with one exce 
ch BC. —— tion which [ believe will upset the w! 
— — i On page 169 of the present vo 
ccur the words: “If there should b 
' D slight difference between C DPD / 
{ [ (y {i It W uld not affect the accu 
D of the punching, it would affect 
: a crap only. 
I \ litth t will at one 
- = = 
I I if the i 1 CLW Ce ( 
( d ry th 
tent of 1/64, this will GiVv< iD I 
t ( 11T1¢ s tl teed 
> ! ! Lt lirecti radially at right) moves from C D E wiil at the sar 
lare lL and thes ng] to the axis of the work. I could how discrepaney compared with 
\t ti ised l p uit for t how Nomad several chips which | have f 1/64 mer r less and 5 
? third In my possession at the present time, each n the side of the hole in the pm 
! il an boiled of which is over eight inches long, and This I think conelusively shows 
t ting edges hold) which were cut by hollow mills ground — distan between the points ment! 
my l dl 1] re t : shi ist | CX t thie san > Ser 
iS SI i b W he regrinding the mills, I do not good sult PRA 








Os 


\pril 16, 


} 1 


equal Precision Drilling and Reaming )¥ the ‘als 


ig. I 
aded 
lapes 
ill b some ¢ 


the }pine tools 





ne like 


, \dding Mac 


mad 


dg . page 903, Vol «, Part 2 lhere sl the) | would lik 
ara a demand tor it in many up-t plain how 
- Imaking and cxperimental depart its SIZ He d 
—_ nught be elaborated somewhat \ large the pl wel 
et llow spindle dapted to rec sp nl ] low 
» ie ks and fitted with clamping d OC 
stead old it fron nd movement might no ( 
ba vided hie chine could then b grind our bus 
ne das tical-spindle bench miller this « 
a well rinier shown at & t] With the 
—— tograph should be mounted lr nd in t 
ep I dyu ent, so tl it ve found 
a dou n MOST n along l CrNact 
it ee Sn in deilied | 
th — illed t I 
mil si salle ; : 
mark the scal nd ther the sp 
asia ly facilit ing the succeeding Met 
;' gs, but possible erro crewee 
Va\ seet ‘ | t | t] ol 1 k —? 
k « o page O 1] 1-5 t i} 
g1\ 
rg 
tT 
a 
1] ee 
es 
eA 
¢ a = 
h vag 
i 
FIG. 1 ~ 
RILELS AN | ) 
! big herewith, that any lack 
e ideal Drills like this can b net affect it 
juickly from drill rod and are cor hank reamet 
ly know : nnon drills lhey will taper. and tru 
\ e gui t the bushing prects« | 





Machine 


If Was not preciso 


were at lea 

iterprising maker of light n could hav 
should get out a drilling ma Ing out and 
that used by the Burroughs an engine lat 
ine Company and deserib center indi 


amliecrs 
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with ex 
fined sense 
he nol 
spaced as 
careful 1: 
plate 


using 


+1 
nt] , 
1) 
rat 
W> 
l 
vill 
wn 
i’ DD 
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3 
hig. 2, whi reamer 1s ground 
with cle 1 end teetl | i 
arted slowly this reamer will lo« 
hole accuratel even though t wi 
drill did t. am mee started will fo 


low through perfectly straight 


Automatic Machine VS. Hand 
Work 


\) ie! \- | Ik (,odtre 
rt Selecting ; Machi Kquip 
ment the tter part comp th 
{ nd r wit 
rew ( ce wil ) 
‘ 1 tl l 
aot « ttl 
1D v 1 n K 
with prod 
, } 
I 
i] t ive dies cl 
t the Brow & SI 1) ‘ \\ 
( ‘ 1 1 T ime Op I 1 To 
1O-11\ ck whicl re 1 rood 
lepartm« il wive wt p ( ” 
oO tO) pric ( st 
| t! boy 1 
ce t per day at that cost 
th t that these pi ive 
> m anwic inne every 
«4 nut! 
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Another Needed Change in Our 


Patent Law 


I have just read with a great deal o1 
interest and approbation your editorial on 
page 540, on “A Needed Change in Our 
Patent Law.’ 

Our patent laws are so detective in 
some particulars as to kill our own in 
dustries for the benetit of foreign indus 
tries Your editorial sets out one method 
by which they do this 

Through necessity, in consequence of 
the feature in the Canadian patent law of 
which you speak, we were compelled to es 
tablish a factory in Toronto where we 
now manufacture a large number of cream 
separators, whereas formerly we made all 
of them here. There is another defect in 
our patent law, however, which I believe 
even more important 

We manufacture large quantities of 
cream separators for use in Europe and 
other foreign countries We have nu 
merous manufacturing competitors 
throughout [urop« All manufacturers 
are striving for improvements on their ma- 
chines Each one, from time to. time, 
makes some important improvement and 
patents the same in many countries, es 
pecially in the United States, where pat 
ents are cheap and easy for a foreigner to 
get. Some of these improvements are so 
important as to mak« i Jeader of any 
separator which embodies them 

Owing to different kinds of patent laws 
in other countries, they fail to give pro 
tection to the inventor and every manu 
facturer of cream separators in those coun 
tries 1s free to embody the improvement 
in their machines 

Owing to the United States law forbid 
ding the manufacture of a patented in 
ventton in this country, even though it is 
soid to a user in a fereign country, we 
cannot embody the invention in question 
in our machines, and thus we are put out 
of business for foreign trad 

In other words, the German separator 
manufacturer, living in a country wher 
broad patents are hard to get and sustain, 
has the full opportunity to profit by the 
inventions from the brain work of every 
one in the world who is improving tl 
separator, and can sel] his machine not 
only in his own country but in almost 
every other country foreign to the United 
States, while the American manufacturer 
must depend on his own staff alone for 


his improvements 


You can see that under such condition 
the American manufacturer is put out of 
business so far as foreign trade is con 


cerned unless he does as we have don 
and establishes a factory tn Germany, 
where we now make most of our machines 
for our foreign trade 

The United States forbids the manu 
facture in the United States for sale in 
Germany, of machines embodying inven 


tions that are free to anyone in Germany 
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to make and sell in almost all countries 
foreign to the United States, and thus 
compels the American citizen to abandon 
his own factory for supplying foreign 
trade and re-establish it outside of the 
United States 

The law should not forbid manufacture 
for sale in a foreign country, but allow the 
laws of each foreign country to control 
the inventors’ protection in that coun 
try 

THE SHARPLES SEPARATOR COMPANY 

Westchester, Penn 





Disposal of the Products of 
Trade Schools 


ln the AMERICAN MACHINIST for 
March 5, there appeared an article en 
titled “German Trade Schools” asking 
for more light on these institutions with 
particular reference to the disposal ot 
their products. In general, it may be 
said that no absolute law may be cited 
which is applicable to all institutions 
The product is taken care of in ways as 
various as the schools themselves. Each 
has an outlet of its own that is the re 
sultant of individual conditions which 
may be identical with no others in the 
mpire. The enviroment, character of the 
school and administration, together with 
1 multitude of other items are factors in 
the determination of this question In 
some instances the city takes the product 
in others it reverts to the National Goy 
ernment, or a local labor union may con 
stitute the channel through which the ma 
terial passes 

This article will deal solely with the 
problem as applied to conditions in the 
United States and will attempt to offer 
1 solution to those who, while intensely 
interested in the recent movement looking 


toward the establishment of industrial 


schools, nevertheless raise a question of 
such vital importance to both manufactur 
rs and representatives of labor—to whom 
nd in what manner shall the product of 
industrial schools be disposed of? 

It 1s generally conceded by both capital 
nd labor that vocational education is de 


sirable but a feeling is generally prevalen 


that undesirable competition will ensue 
that products approximating prisOn-mad 
goods will through this means he put on 
the market [hat no such result 1s t 
be reasonably expected is the conelusion 
f men competent to judge after giving 
xhaustive consideration to this very phase 


f the probk m 


In commenemng the study of this sub 
ject, the two possible types of industrial 
schools must be carefully differentiated 

t. The school which plans to manufac 
ture a definite line of goods for the mar 
ket 

2. The school which will direct its 


energies into some other channel 


The first type of school is no longer be 
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ing considered by the majority who have 
studied the situation, for it seems not 
quite feasible in a public institution, al 
though its premises are not altogether un 
tenable. Let it be stated as a fundamental 
and unalterable principle that in all work 
done by a school, perfection would be de- 
manded and nothing less accepted. Ar- 
ticles of superior excellence do not go 
hegging and if only such were offered at 
prevailing market prices, disregarding the 
size of the scrap heap accumulated mean 
while, no intelligent and reasonable indi- 
vidual or association should decry the in 
stitution producing them 

A staple article in general demand would 
vield the best: results for school manu 
facture 
would not tax the strength of the work 


Something of such size that it 


men in manipulation, that could be readily 
handled by the equipment of the plant, 
that did not duplicate any line of work 
carried on by a local enterprise and that 
would afford as large a number of dif 
ferent machine operations as_ possible 
should be selected The determination of 
the thine to be made would be in the 
hands of local authorities and should not 
be a problem of much difficulty 

\s an example of the foregoing, a lathe 
chuck suggests itself as nice work is im 
perative in its construction and it offers 
as great a variety of machine work as is 
often found in a piece of equal size. It 
includes lathe exercises of all kinds, drill 
press operations, thread cutting, gear mak 
ing and jobs for the milling machine, 
shaper or planer as well as general as 
sembly work, while commercial shop prac 
tice involves the use of a large number of 
special tools, jigs and fixtures indispens 
able to modern production methods Or 
opening a school, there would be, of 
course. nothing of this nature on hand 
and he nee, the design and building of such 
ipparatus, as the need for it became ap 
parent, would be an important feature in 
the curriculum 

While a plant as complete as circum 
stances permitted would be installed and 
up to date methods followed, the fact that 
imparting instruction and not the pr 
duction of a large amount of stock was 
the fundamental motive of the school 


th perfection demanded and the scrap 


\ 
iieap the destination of anything not up t 
the high standard set, makes it evident 
that the product turned out would not 
of sufficient magnitude to make an ap 
preciable difference in the market 
lhe second plan mentioned, that of 

school which will direct its efforts towar 
some field other than manufacturing 

ine of goods for the market, commend 
itself at the present time more strong]! 
to students of the problem than the ot 


previously referred to. Several excellent 


} : cl 
lines are available against no one of wl 
in my opinion, can plausible exception |! 
rged. The general scheme takes a scho 


t its very inception and provides it with 
. . ~ 14 
. harmonious, progressive and logical field 


ins 


mM 
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of usefulness that gradually develops from 
the most elementary to the most advanced 
yperations. 

The plan stated in concise form is this, 
so far as may be, let every school manu 
facture its own equipment, and to antici 
of derision, the 
proposition shall be unfolded as broadly 


pate any expressions 


ind simply as possible. I am neither so 
visionary nor so little acquainted with the 
probable capacity of pupils of an industrial 
to ot 
building machine tools, wood-working ma- 
at 
mediately and perhaps not even eventu 
lly. 

When the 


ypened, it should contain a fairly com 


school as them capable 


presume 


chinery or similar things, least not im 


first school in a district 1s 
plete and well-equipped machine shop and 


the more necessary wood-working tools, 
and be well provided with work benches 
together with the accompanying parapher 
nalia and have besides, a small forge shop 
With such a plant to start on, the first 
article of manufacture would naturally be 
drawing boards, each student completing 
his own under the supervision of his in 
structor. A place to lay the boards would 
logically come next; so the details of saw 


horses should be worked up on the draw 


ing board, the stock sheet be prepared, 
osts figured and the articles constructed 
n the shop. When strips of board had 


} 


been laid across the horses, a rough-and 


ready table would be provided and the 
drafting room will have come into exist 


ence. The whole scheme is a systematic 


As 


manipulative skill increased, with its ac 


development of this general method. 


ompanying wider judgment and ripened 
xperience, the plant of the school could 
more and more perfected and improved 
with a corresponding increment of useful 
ess and efficiency 

In other shops, the metal working for 
All 
small hand tools like cold and cape ch 
lathe 


instance, similar activity is possible 
is- 
ls, punches and drifts, tools, screw 
flat 


immers are within the scope of the in 


lrivers, wrenches and machinists 
enumerated 
kit. As 
en became expert, more ambitious pro 
Ma 


inists of an earlier day usually owned a 


litution and every one 1s 


sential to a machinist’s work 


cts naturally would be attempted. 


w pairs of friction-joint calipers which, 


practiced hands, were susceptible of 


e adjustment and permitted the delicat: 


1 so essential to accurate work, and 


truments of this nature could be pro- 


ced by each pupil for himself 

n the realm of shop equipment, tool 
king is permissible. Milling cutters, 
uight-flute and twist drills, reamers, 


gag 


s, mandrels, snap, ring and plug 


es, 
fact almost everything in the line of 
ll tools required could be produced by 
plant itself. 

is suggestion 


of 


single school, but 


1S iS, course, not 


ly applicable to a 
s up a field where many institutions 
while without 


for a long 


operate 
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exhausting the possibilities. Each might 
build for another or all combine to tur 
nish the partial equipment tor a new 
establishment. The limits of the proposi 
tion are far reaching, for with the prog 
ress of time and the inevitable enhance 
ment of manual skill and _ intellectual 
acuteness, plants after being installed 


could be made practically self-sustaining 
as far as up-keep and the purchase of new 
machinery is concerned 

Another plan offering great opportuni 
ties, after the equipment of an institution 


has been brought to any desired state ot 


perfection consists in buying, thoroughly 
second hand 


and reselling 


Chis line of work, if pursued 


overhauling 
machinery. 
for its educational advantages, enters into 
competition with nothing with which the 
is 


writer has acquaintance Chere are, it 


true, dealers in second-hand machinery, 


but the bulk of overhauling any particular 


machine is accorded consists, usually, in 


giving it a coat of paint and polishing the 
bright work. [his proposition is far 
broader lt meditates the careful selec 
tion and purchase of such types of ma 
chines that intimate personal knowledge 
of them would be beneficial to the stud 
ents. Such machines should be disman 
tled, thoroughly cleaned and rigorously 


inspected to locate all broken and worn 
} ] | 


out members, which should be replaced in 


surround 


ce 


conditions indi 


Afterward, 


manner 1g 


the 
the most sirable 


ld be 


chine tested and disp Se d ol! 


cate to be 


the parts shou reassembled, the ma 
Chis line ot 
work closely approximates that of the old 
fashioned job shop where everything con 
ceivable was undertaken and any job ac 


h 


No greater possibilities for acquit 


lg 
up 


cepted that could be gotten thro the 
door 
developing sound 


ind of 


ng exc¢ llent experience, 
dgment and inventive ingenuity, 


ompelling a thorough mastery of the ma 


all 


moment, to 


trade in its ramifications 


this 


*hinists’ 


seem, at be offered by 


iny Other plan of equal simplicity 


In connection with a school and adapt 


able to every plan enumerated, there 
‘should be a commercial department where 
students could be trained in all opera 
tions naturally devolving on any shop 
office, in order that by intimate associa 
tion and actual experience there might 
be reached an adequate conception of the 
interrelation and the inseparability of 
time and money. Estimates of time on all 
jobs should be insisted on from the very 
beginning, together with a computation 
f the cost of materials involved his 
department would purchase all supplies, 
including the second-hand machines pre 


viously referred to, and would do the 


to the 


ac 


ounting incident disposing of 


ould have 
individual 


products. Further, it charge 
of all 
school together with its relations to other 
A study 


of the functions of freight receipts, bills 


Ww 


internal finances of a 


t 
n 


institutions of a similar nature 


of lading, shipping orders, invoices, trac 


ers and the like would here be profitable, 
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as well as methods of routing freight to 


all parts of this and foreign countries. In 
this single field lies great opportunity for 


:cquiring knowledge of procedure of 
which too many are totally ignorant 
These suggestions are offered without 
the doubt that to them may be added 
many others by men interested in the 
future of American mechanics to whom 
industrial schools are opening ‘doors of 
logical preparation for wide usefulness in 
chosen vocations which, it was feared, 
were being closed to them forever 
TruMAN D. Hayes. 


Cambridge, Mass 





Why Does a Drill Cut ? 


[his problem shows plainly that when 
cutting tools are so | ard that a file will not 
touch them, their efficiency and durability 
are gone [he author of this interesting 
article does not state the cause, or give 
iny explanation, but leaves it for the 
readers for consideration and _ solution, 
nd I will explain as it seems to me 

fotal hardness is not necessary in any 
drill or tool, if it be for cutting metals or 
wood, with the exception of brass, copper, 
or like metals, where the tools cannot be 
too hard, s the effect on those metals is 
just the opposite to iron, castings and 
steel; also when cutting timbet 

[he drills, when of the proper temper, 
not too hard, will swell outward from use 
ind increase the cutting edge from the 
stress duc lrilling his is almost like 
rrinding it aut tically while in use, and 
you will notice that the lip of the drill 
will wear concave from the cutting action 
of the material as the chips pass from 
under the cutting edge nd this is evi 
dently the cau of the startling results 
This is impossible wi drills and tools 
when too hard, as the efficiency is only had 
when a perfect cutting edge is maintained 
When it is gone, from the drills being 
too hard, the will round on thi dges 
is it 1 impossible to swell 
| would ll t ttentior t those tha 

have had experience with cutting tools on 
i lathe, planer, shap nd have no 
loubt that th will bear me out that a 
tool whicl : yroper temper is one that 


You will notice that the 


point of the cutting tool will wear concave, 
leaving the point intact as the chips pass 
from under tl utters; this will not 
eccur in tool which is too hard, and 
this ts the precise theory in drills that cut 
ind don't 

[ hay lso had a similar experience 
with ld isels, and have done good 
work when they could be sharpened with 
files without grinding, standing the 
hardest kind of usag I have no doubt 
that many of the readers have had a 
similar experienc: 

Louisville, Ky HERMAN FLETCHER 
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the Patent 


Increased Efficiency of 


Office 


more ears than we care to fe- 


count. there has Deen a never failing 


stream of complaint at the inefficiency of 


the Patent Office due to the lack of a 


ufficient number of cxaminers to keep 
abreast of its business, and to the fact 
that the constant changes come on tn the 


] 


personnel of the office lead to ow stat 


of efficiency, to the detriment alike oj 


the character and quantity of work don 


\eainst this and adding to the feeling of 


dissatisfaction at the conditions, is the 
fact that the ofhee 1s ul for many years 
has been i OUuTCE tr pront to the Gov 
ernment sufficient to p fe the services 
Tan ide ite i mine Tor 

Phere is now before the [louse of Rep 
resentatives a bill designed remedy this 
ondition of affairs, which bill has been 
favorably reported upon by the commitiee 
mn patents and deserves the support ot 
everv manufacturer and inventor in the 
count 

Che explanation of the constant changes 
in the personnel of the office les in the 
wager salaries paid, combmed with thi 
increasing opportunities for men having 
the training which the office gives l his 
training 1s, of course, exactly suited t 


the work of a patent solicitor working 1 


an employe ot some so 


dependently, as 


heitor with an established business, or 
vith one of the numerous corporations 
who now employ solicitors of their own 


With the 


iffered by the 


limited advance 


prospect for 


ment ofhee. and the better 


opportunities outside, the best examiners 


resign = after icquiring the necessary 
nowledge and experience and — just 
when they have become useful to the 
ofhfec, m order to engage in outside work, 
their places being filled with inexperi 
cneed men whose efficiencs 


is necessarily 


far less than those who have left 


Under the present conditions an assist 


nt examiner enters upon his work with 


salary of $1200 per annum, the ordinary 


ixtmum obtained after manv vears of 
1 14 ‘ ’ Sis x) witl rare h ( ot 
romotion to tl position Of princip eX 
miner at $2500 When it 1s remembered 
t1 st It the examiners T graduates 
1 Ww oor te i hools. the meaget 
‘ I 1 ) ree 11) ere 1 ] < 
pp. 
matter of f the tm vho enter 
the se 1c wit! W tt ening 
Iter ol 111 ( X 1¢ ene whicl the 
rk affor It has be stated that of 
person IT pate w offices through 
t the country. tw irds are eraduates 
t the Cs Cl ent hee 
Under these circumstanes i s not 
inp! Ine t tt Civil Service Commis 
won ] s beer ! )] I Dp the thee 
with the required number of certified men 
to ] the mero Vacancies which 
ccur 
Phe nll now before Congress contem 
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plates an increase of 48 in the number ot 
examiners, the increase being from 313 to 
3601. The initial salary is to be $1500 per 
annum instead of $1200, the difference be 

tween the old and new salaries increasing 
with the term-of service, the rate for the 
examiner being 


The 


for principal examiners is increased 


highest grade of assistant 
$2700 against the old figure of $1800 
rate 
from $2500 to $3000 and that for ex 
from $3000 to $4000 

bill 


Patent 


aminers-in-chief 
will be to 
Office 


his increase ex 


Ihe gross ettect of the 


increase the expense of the 
by $331.900 per annum 
ceeds the surplus of last vear by $52,740, 
surplus of 1905 


ithough it exceeds the 


hy only $4770 
here is no question that this bill ought 


Phe 


reproach for 


to pass conditions have been 


standing vears, and it 1s 


most obvious Measure ot 


justice that the 


should be « xpende 


revenue Of the 


own administration 


very reader who is, and every reade1 


should be, interested, should write at once 


to his member of Congress endorsing 
this bill and giving its number-—H. R 
15.840 


A Dense-air Hoisting Engine 


We learn 


that a 


trom ingmeermg of ree 


noteworthy advance in ec 


pressed-air engineering has been recent 


accomplished by Fullerton, Hodgart & 
England, fr 
Behr, a South Afri 


engineer I he 


Barclay. of Pa slev, 


designs of H. C 


consulting piece otf w 


referred to is a dense-air hoistine engi 


for use underground in South Afriea 
lhe dense-air sVstem consists ess¢ 
tially in raising the exhaust pressure 


the engines and the intake pressure of tl 


compressors to point far above tl 


} 
( 


mosphere, to about 60 p und 


he working pressure being 155 pound 


lhe exhaust of the engines and the intal 


! the compressot 


are connected by id 


f piping additional to the usual pressu 

system, the sam ur bemeg  circulat 
ound the system indefinitels This s 

tem originated with Charles Cumminy 
f San Francisco, and was first intet 

i use with rock drills. In this appli 

tion it has found little use because of 
cctionable feature of the second lin 


pipes and 


onnections It S wever, been 
to some extent in connection wit pu 
Ing 1) tions, but it has nev 
pplication comparable in magnitude w 
‘ ust now referred to lhe engin 
f the rst-motion construction wit 
ng drums inted directly « 
‘ k-shat drums being 10 fee 
iadlicte! ina the twin evlinders 20) 
nches lhe machine will thus be s 
be of considerable magnitude. an 


will undoubtedly be closely watched 


mining engineers 
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eificiency 


effi- 


les in a marked increase in the 


f the system over the usual one, the 


ciency of the new system being fairly com 


parable with that of electricity \long 
with this go a large reduction in_ the 
size of the compressor and in the con 
sumption of fuel as well as large advan 
tages from the entire elimination of the 
difficulties growing out of the accumula 


tion of frost due to the expansion of ait 


s comme mnly used 





Profitless Haste 


unusual condi 
often 


Ne w 


t1ons 


surroundings, or 


amid familiar surroundings, 


-hange our viewpoint, shift the angles ot 


ur perspective and enable us to see every 
lay conditions in a new and more profit 


Phe 


manufacturing 


ble light lessening of business ac 


tivity and hustle brings 


hout a change of conditions in familiar 


irroundings, which allows us to think of 
some things in a different way than would 


all 


oneentrated upon production 


x possible if of our energies wer 


One such 


feature, which it is worth while to con 


ler, is profitless haste 


At the outset this characteristic of 
dustrial life must be clearly differenti 
ed from that most estimable and im 


rtant quality, American alertness 


he word alertness, even’ when amplified 
\ the word American fails to adequately 
onvey the idea of intense watchfulness, of 
een sensitiveness to opportunity, of pre 
Ise summing up of possibilities, of eager 
vrasp of the essentials of a proposition 
nd of the activity and earnestness of ex 


ution which are such vital elements i 
merican business life. and which cor 

bute ~ mucl t our Industri 

premacy 

Protitless haste springs from this sam 
ality through its misdirection It is 
esent In many manufacturing establis! 


ents and causes a direct loss of time. ot 


of 


1] stamina among the executives 


ney, of things undone and nervous 


eT 


LV al 


is a loss of time as it fritters away min 
es, hours, even days; such time would 
etter have been spent in idleness. It e1 
ils a direct loss of money, for “time 


ney It causes a loss of opportunity 
wasted time might be spent in useful 
Mluction. It causes a loss of nervous 
ce for, considering the results which 
ght be obtamed. more mits of effort 
required for profitless haste than fi 


} 


, 
irly planned and executed actions 


times does a general man 


demand a report on a particular sub 


in half an hour's time, emphasizing 
request by the statement, “Make that 
rt the object of your existence intil 


delivered TO mie Sub-executives and 


ush 


ung through computations, 


rks hustle and 1 looking 


making es 


ates, tabulating, and finally produce 


rt which 1s, perhaps, delivered only 


minutes beyond the time limit whicl 
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was set The condition of jaste in an of 
tce at such a time would lb apparent t 
the most dense observer The element ot 
profitlessness is shown when, without 


general man 


hole of h 


unopened and un 


looking at the report, the 


nto a pigeon Is 


shoves it 


iver 
desk to he undisturbed, 
thought of until covered 


lated 


tion of when 


with the accumu 
months \ clear c 


need d 


prepared to meet a 


dust of mecep 


that report was and 


1 request that it be 


date far enough in the future to allow of 
intelligent and efficient preparation, would 
have met the conditions in far better 
manner and freed the incident from. the 


undesirable element of profitless hast 


How often is a purchasing agent re 
quested to rush this or that particular 
shipment of material \s a result tele 
grams,  long-distancs telephone calls, 
transfers from freight to express chan 





nels, telegraphic tracers, special forward 
Ing agents, etc.. are called into service in 
order to vet the goods Perhaps six 
months afterward, when the purchasing 
went passes through som i1t-of-the-way 
corner of the stock room, he sees this 
very material, whose delivery was hast 
ened, lying quiet and undisturbed in ex 
actly the form in which it w received 
after all of his tremendous efforts t get 
t to its destination n s e particular 
date. conecived gnorancs r set hb 
somebody's whim. How oft s the ofti 
boy sent to this irket, with 1 
structions to get such and sucl package 
ind bring it out “as soon as possibl Phi 
youngster does as he is told. but the n 
good that comes from it is the exercise of 
his muscles 
We are not counseling leisurely met] 
ods of thinking I t execut but we 
ire pointing out the economic waste which 
comes from hurrying unplanned actio 
We must study and ack pt all of the el 
ments which will increase our industrial 
effectness Here is one of them When 
MISINCSS TeVIVES nad ufacturineg i“ 
Ivity returns, keep ert, keep hustling 
t “cut t protith 
New Publications 
POWER AND Po <M wN Ry 
| \\ Kert (Ww) f ) ch pare and 
264  illustrati Secon edition 
John Wiley nd S New Yor! 
Price $2 
Chis second editi t volume 
omewhat larger t f rs 
edition The chapt turbine 
nd valve diag ee ewritte 





1 
to Dring th 


ditional matter has beet ided t t] 
‘ ibyec ‘ ! ‘ . 
tables and the Steal tabl. % the « ld ed 
won has been replace ] one more ce 
plete and better ad mted ft the soliut ' 


t problems 


AN INTR ON >THE S > 
" \ } NEERIN By | 
Norri jo4 Oxg-inch pages 
wmbered ilustration John 
Sons, New York Price $2.5 

bhi s elementary text 


1 nadee 


1 t lay 


foundation for ; 


or ELE 

lenry H 
ind 179 
Wiley & 

oO net 

} 


hook in 


inalvtical 


work 1 lectrical engineering lhe sub 
ject is approached from the standpoint of 
the student perso IL kn wl dy ot things 
ind) phenomer connected with the ap 
plications tf electricity very-day, fa 
millar experiences are made the basis of 
the work | mn the s4 clean conception 
of the governing iws is developed by 
combining with the results t scientific 
researcl Considerabk Space is devoted 
to hist ri | ( clopm« | . | | charts 
show the tmportant discoveries. the in 
Vestigutor 1 p nasil kk Toor them nd 
their « 1 1 eq ce. Six chapters, 
covering 155 pages, take up the construc 
tron nstallati ind operation of gen- 
crators. mot ranstormet hehting and 
eating equip ( I ( powell stations 
Phe author pretace states “In combina 
tio wit ) tical experience or with 
horator xercises it should be sufficient 
to ena < < dent © intelligently sc 
ro list | perate cl irk il machin 
\\ | 1 ructio ck 
ver t! thi work pl iboratory 
reis ld b theres t rn out 
n g d . ing electrical 
ginect introductory text 
it vritte | tvle is 
lecti t parisor nd 
fer ppy an ee from ex 
tremely t | d philosophic terms 
i \ ‘ t TITS tiie . bject 
lt is 1 ‘ { tin uthor’s view 
On t yinecrinmg . ne of 
pplication leowpon it vhich le 
wrot the ae say | le iri il 
neil ring vossibly eparate pt 
fess} ‘ » long nuit 3 ‘ 1 
ing lore mip t part of 
, , 
Personal* 
( Cl f Hill, ¢ ke & 
: \p 
ct . 1} ] l nN 
1) t ( 1 
. Fo ()se ( | 
Is, Buff N \ | t 
\pr Xp Isit gla 
rT + nes wey 1 the | 
( ( 
Ly \\ 
Vew { v (, \\ ‘ 
\I 
+! . " r d 
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A Cross-drilling Attachment for 
the Automatic Screw Ma- 
chine 


By J ACTON 


Having quite a variety of work which 
required a hole drilled at right angles to 
the axis, | designed and built this cross 
drilling attachment which has worked so 
satisfactorily that | am sending you illus 
trations and a description of it. The at 
tachment was made for a National-Acm« 
automatic screw machine 

Fig 1 shows the attachment at work 
and Fig. 2 is a front view of the attach 
ment, 4 and B being the bars, which are 
attached to the sliding head of the ma 


chine, for imparting to the tool holder ( 
the downward and upward movement in 
the dovetailed shde which is on the back 
side of C. This is no doubt familiar to 
those who are acquainted with this make 
of automatic. When the head which carries 
the boring, facing and threading tools 
travels forward the bar 8B, operating upon 
the roller on the back of C, forces th: 
toolholder downward, and when the head 
travels back the bar .f draws the tool 
holder upward by means of the roller 
shown above the bar. D is a strap and 
E the bolt which is used to secure the 
attachment to the tool holder. E is the 
machine-steel body of the attachment and 
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[ is bored taper, .as shown, about 14 
inch to the foot and bronze spindle boxes 
are fitted to the taper, these bronze bear- 
ings being split and a key set in the steel 
body to prevent them from turning. The 
bearings are threaded on each end 16 per 
inch square thread to fit the adjusting 
nuts GG by means of which the spindle 
is kept alwavs in proper adjustment, which 
is essential. as a slight amount of play in 


the bearings will affect the accuracy of 
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drilled with the same size drill it is de- 
signed to hold; the drill being soldered, 
or “sweated,” securely in place. This was 
done after finding that a drill chuck was 
impracticable for this work as the diam- 
eter of the drill chuck was so large that 
in some cases it would not allow the drill 
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PIG. IT. CROSS-DRILLING ATTACHMENT FOR AUTOMATI 


is provided with a tongue as shown which 
fits the slot in the tool holder ( This 
tongue is made just the right thickness to 
bring the drill point on the center of the 
work spindles of the machine, which is 
commonly called by the operators of this 
machine the third position 








SCREW MACHINE 


the drilling when drilling holes through 
rods of small diameter. 

H is the spindle which is of crucible 
steel % inch diameter except at lower 
end /, where it is % inch. It is bored 
7/16 inch taper to the foot to receive the 
drill holder J, which is made of steel and 


























K 
am c 
Cc F 
ikem StI c 
- 
E D 
| Peed 
in Si 
! ast 
| Cc Fij'! 
| ' 1 ; 
= 
Ee Sai] G 
esi S2: 
I 








\TTACHMENT FOR AUTOMATIC SCREW MACHINE 


to be used close enough to the end of th« 
work spindle of the machine to prevent 
the rod being operated upon from spring- 
ing. Also a drill soldered into a holder 
is much more firm than when held in an 
ordinary chuck. When a drill is to be 
replaced it is only a few minutes’ work to 
“tin” with solder a new drill, heat the 
holder until the solder melts, pick out the 
old drill and insert the new one. 

K is the cast-iron pulley which drives 
the drill, spindle and is secured to the 
latter by means of a brass rod filed flat 
and taper on one end and drawn against 
the spindle by a screw, as shown 

The pulley K is grooved to fit a 7/16 
inch round belt which passes around 
grooved idlers secured to the body of th 
machine, and then up and around th: 
grooved pulley on the countershaft. 

\ coil spring attached to the ceiling by) 
a stout cord and attached to the too 
holder C, so adjusted that the spring wil 
just lift the weight of the tool holder an: 
the drilling attachment is of service whet 
using the attachment at a high speed, a 
then you need only to adjust the gib of the 
tool holder bearing so it will slide free, 
as the spring will prevent the drill fror 
coming into contact with the work wit 
a jump. 

This attachment has been used for dril! 
ing holes of various diameters and lengtl 
and found to be perfectly satisfactory i: 
every way. 
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Backing-off Formed Cutters 
in the Milling Machine 


By J. E 


POORMAN 


illustrations show how we rigged 


I he 
ip to back off the teeth on some formed 
nilling cutters 

Fig. 3 shows an auxiliary slide which 
we had on hand, which was made for get- 


ting a rack and pinion feed parallel with 
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FIG. I. SHOWING THE TOOL ADJUSTMENT 
the spindle on a Brown and Sharpe hand 
miller 

was mounted on the table of 


Universal 


l his slide 
a No. 2 
miller as shown in Figs. 


Brown & Sharps 
1 and 2, it being 


block 
order to 


necessary to use the raising and 


parallel strip underneath it in 


clear the 


ges 
#*) 


gear shown at X, 
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Referring to Fig. 2,4 is an angle block 
bolted to the slide and carrying a hard 
ened block bearing against the cam B. C 


is the cutter being formed 


Back of the 


mounted on the 


not so clearly 


slide the 


arbor and 


shown 1s com 

















FIG 3 THE SLIDE 


pound rest taken from a 14-inch Hendey 
Norton lathe; best 
Fig. 1 Chis 
adjustment for the flat forming tool which 


was bolted top of the 
pound rest by the two bolts B 


shown at A 
tool 


this is 
gave us the necessary 
down to the com 
Fig. 1. Ir 
hung on the 


weight was 


this kept the hardened 


operation 
D, Fig. 2: 


handl 


block carried by A in contact with the 
cam B [he machine running 1m a left 
hand direction the rise in each tooth of the 
cam would pull the entire slide forward 
causing the f rming to 1 to cut the neces 
sary relief on each tooth of the cutter ( 
The abrupt drop of each cam tooth al 


D to pull the slide 


tooth 


lowed the weight o1 


back ready for the next 


In taking the photographs the over-head 


arm was thrown out of the way in order 
to get a better view; unfortunately, owing 
to poor light I could not get view fron 


a side which would more plainly show the 
compound rest and forming tool The en 


tire rig was made up of apphances al 


ready O1 hand and thev made yo iol 


of the cutters 











FIG. 2. 
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Chuck for Holding Pulleys 


shows a novel chuck 
and patented by the 
Machine 


means for 


lhis allustrati 


recently designed 
Rockford Drilling Company, ot 


Rockford, Ill., as 


tering pulley castings for the hub boring 


quick cen 


and reaming operations. It consists of an 


upper plate, the lower side of which is a 


series of V-shaped jaws which are turned 


in a lathe at the same time that the cen 




















Ht } Fu HOLDING LEY 
ter hole 1s bored, making them absolutels 
true with the line of the bushing which 1 
placed in the center hok The lower plat: 


is made in precisely the same way 


The upper plate is held stationary on 


the top of three stationary studs on each 


ot which 1s cut reasonably coarse pitch 


thread The lower plate is practically a 


duplicate of tl ipper one with this ex 


eption, that instead of being stationary it 
on the three sta 


adjustable vertically 


studs by means of three hand 


wheels, the hubs of 


fastened to the 


tionary 
threaded 
of the 


which they 


which ire 
hub of each one 
sprocket by 


hand wheels is 


are connected with an endless chain, the 


slack of the chain being taken up by an 


idler. In operating the chuck any one of 


the three hand wheels being turned will 
lower the bottom plate Che pulley is 
then laid in place on the V-ways of the 
lower plate. Either hand wheel is turned 


to the right and the lower plate and pul- 
ley are raised until the rim of the pulley 
meets the V-ways of the upper plate. 








0630 


Just before tightening the chuck a pim ts 
dropped through both plates, also between 
two of the spokes of the pulley and 1s 
twisted against same as a means of pre 
venting the pulley from turning while the 
boring and reaming operations are being 
done. The chuck will take pulleys from 
4 to 14 inches in diameter and can be 
operated on either a single or multipl 
spindl drill press 


Exposition of Safety Devices and 
Industrial Hygiene 


At the rooms of the American Museum 
of Safety Devices 231 West 39th street, 
New York, on Saturday, April 11, were 
held the opening exercises of the annual 
Exposition of Safety Devices and Indus 
trial Hlygiene 

The exposition was thrown open to the 
public on Monday, April 13 and will re 
main open until June 1, 1908 No ad 
mission fee is charged and the doors will 
be open to all those who wish to attend 
from 10 a.m. to 6 pm. every day except 
Sunday 

fts aims and objects are to cneourage 
the invention and application of devices 
which will protect the life and limb of the 
American workers and others im _ all 
branches of activity, notable among which 
are manufacturing, mining, transportation 
chemical and 


by cither land or wate 


other industries as well as tor protection 


from fire, water, electricity and oth 


SOouUTCeS which lead i myuries or the Oss 
of lite 

Phe museum is net coercive, but sug 
westive ind) places on view the — best 


known safety devices so that the indus 
trialist may select the one best adapted to 
his needs and its desire is to become the 
experimental laboratory for every indus 
trialist in the United States for these de 
vices 

In the exposition no charge is made for 
space but an entrance fee of $5 1s charged 
each exhibitor IEexhibits must be passed 
on and accepted by the committee of ex 


illote d then 


hibits before space will be 


OPENING ICXERCISES 
The opening exercises were held on the 
sixth tloor of the MeGraw building and 


were opened by Chas. Kirchhoff, chan 


man of the committee of direction, who 
mtroduced Dr. W. HH. Tolman, the dire 
tor of the museum, as the rst speaker 
Mr. Tolman, said 
“The exposition of safety devices, oper 


ny today, is not the ordinary exposition 
but concerns the sanctity of human life, 
which has been so many vears in the mak 
ming and perfection. How best to protect 
life and labor 1s the task set before the 
museum Other countries have pointed 
the way by the establishment of museums 
of safety which are organized in ten cap 


ital cities of Europe 
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“The exposition opening today is a small 
endeavor to point the way for the future 
America, the leading industrial nation, 
should have the greatest museum of 
safety, which should serve as a center for 
the display of simple and inexpensive 
safeguards which will not interfere with 
the output of the machine. If such safe 
euards do not exist at the present time, 
| have belief that the inventive genius of 
\merica will focus its energy in this di 
rection 

“The land and a building for such a mu- 
seum in New York will be expensive, but 
there is plenty of money for such a plant, 
which should be located here, where the 
latest and best appliances may be shown 
[his work should be carried into our 
schools and universities, so that in the 
coming days it may not be a new thing, 
but a matter of course It is educational 
work for showing the practicability of 
these appliances, not alone for the ma 
chine, but for the hygiene and sanitation 
of the workman, the protection of his 
home as well as his shop 

“The museum should contain, as in the 
Munich Museum of Safety Devices, an 
Inventors’ Laboratory where, under the 
direction of the committee, special prob 
lems may be taken up and investigated 
Only the other day, Chief Croker of the 
lire Department, called attention to the 
fact that the Collingwood disaster was a 
nine days’ horror What is it today? 
Merely an incident in the busy rush of 
life \t the time of this disaster Ger 
many scathingly observed that it) was 
ebout time that the United States paid at 
tention to the satety of the lives of its 
citizens and workers, stating that its 
Government considered it the chief im 
portance to protect life and limb 

‘We have shown what this movement 
will mean for our nation, and appeal for 


support to every citizen, not alone for 


noney, but for the personal influencs 
which will win) friends for the move 
nent 


Woanrer C. Kerk 
rm of Westing 


use, Church, Kerr & Co., engineers and 


Walter C. Kerr, of the 


contractors of constructional work, was 


the next speaker, and said that the mod 


‘ engmecr was one who went mto all 
fihe details of construction in designing 
the different apparatus necessary to pet 
form work wath and would therefore Ib 
thi man vh placed ullsothe safeguards 
possible trround — thr work to protect 
haman lite and limb lhe engineer of the 


] 


present dav who would construct a build 


ing that was not tireproof, who would 
design machine that was not safe f 1 
the workman to operate, or who would 
build a railroad or steamboat that was 
not safe for those operating and using it 
could not be called a modern engineer, but 
would have to be classed with those that 


late, or with those that 


Vere net wp to <« 
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were too careless to hold the responsible 
position of modern engineer 

Engineering has advanced to a position 
today which has made it necessary to 
divide it into many divisions, each one 
of which has made the man a specialist 
in the line which he has adopted, and, 
therefore, it is a duty imposed on him by 
seciety to know and apply the best ways 
of protecting humanity from loss of life 
or from injury in the different things 


which he ts called on to design or con 
struct 

The science of engineering has reached 
such a stage of perfection at the present 
time that the modern engineer cannot 
offer the excuse of ignorance when the 
work which he has been called on to per 
form fails and the failure entails the loss 
of life, or serious injury to those con 
nected with it, and therefore the munici 
pality, State and nation are beginning to 
take steps to make the modern engineer 
responsible tor aecidents legally as he 


surely should be held responsible morally 


Pror. FF. R. Hurron 


The next speaker on the program was 
Prot. b 


“Industry has been concentrated to such 


R. Hutton, who said 


an extent that we live today in larg: 
communities which require large building 
and manufacturing plants and the means 
of transportation, communication and dis 
tribution must be adequate to the size ot 
the community \s this blends the live 
the individuals very closely it makes 
cach one morally responsible for the in 
juries which may be inflicted upon an 
other and the ten commandments are just 
as applicable to our manufacturing and 
commercial life as anywhere else Thus 
when an engimeer designs a machme that 
kills, or designs a building that burns, o1 
constructs factory that poisons witl 
foul air and poisonous vapors, the com 
mandment that says, ‘thou shalt not kil 
should be applied to him just as much a 
though he had taken a club and crushed 
in the skull of his fellow-man 

“If one designs « machine so badly th 
it cuts off a finger, gouges out an eye, 
crushes an arm or leg, the commandmet 
which says, ‘thou shalt not steal’ shot 
it applied to the guilty party as much 
though he had stolen the man’s tools, | 
pas envelop, or any of the things whi 
enable him to earn a living 

the commandment which says, ‘tl 
shalt not covet’ likewise ought to 
ipplied to those who covet money 
much that they will not spend it for 
pliances to protect the lives and lit 

ft their fellow-mai 

“Those who have had the opportunit 
become more educated and thus 
more responsible positions than thei 
low-man through being more talented, 
having a greater ability, should cons 
toa duty which they owe to those 


} 


ire less fortunate to see that the 











April 16, 1908. 


protected | prope rly and pro 


tected 


r designed 


buildings, machines, etc.’ 


Pror. C. bk. Luck 


Lucke, ot Columbia Un 


Professor 


versity, followed by saying 
“The deaths by accident and the m 
juries of various degrees are very large 


in this country and this) organization 


ought to make a great effort to encourag: 


the invention and adoption of appliances 


which would reduce these to a minimum 


Phe appliances should be of such a na 


ture that they would not increase the cost 
the 


tor 


goods manufactured if the device 


ot 


tron 


was protecting a workingman 
a machine 


“The United 
established al 


States Steel Company hes 


good rule, which it fo 


lowed by other large corporations, would 


result in a large amount of good, and that 


is, they have sent out an order which 
says safety appliances should be put im 
wherever possibl ind the cost of thes« 
will not be charged up against the ce 


partment using them so that the earning 


on the capital invested will not be a bar 
rier to their use. 
Dr. Josian STRONG 
ain eX! na last SpCakel was Lt 
Josiah Strong, who lds position with 
the Government at Washington. He said 


“Evervone is tender-hearted, although the 


hard knocks which many have received 
have seemingly coated them with an iron 
clad armor This armor, however, 1s 
made with joints and it 1s possible to get 


through these joints if the right methods 
ir¢ used 

The loss of life and the injuries given 
to the workers and others in this country 


ippalling when we compar 
the 


which 


e something 


hgures witl losses sustamed by 


or thre losses other mintries 


\\ ars 
industries 
+] 


and 14 cs 


have in the same 


‘Tt timate 


estimated, 


j 


Is 


very COnTIS¢ rvative, that 525,000 persons are 
injured annually in the United States, 
this being more than were injured in the 
ve biggest battles of the American Rebel 
lion, and that by men who were armed 
with the latest improved weapons witl 
which to kill their fellow-man In this 
country 57.514 met violent deaths im_ the 
vear 1900, which was 20,000 more than th 
AVCTALC killed pel Veal during tl 1 
vears of the Rebellion, and would amount 
to 80,000 more than were killed in the tour 
ears. In some industries three and f 
times the number per 100,000 are injure 
this country thar ire injured 
iny of the European countries, and 
ny industry in which statistics are avail 
ble the European nations ve ess that 
me-half the imyjuries which we have 
his is largely due to the tact that th 
European nations have national museums 
yt safety devices, ind through these laws 
have been passed which torce their use 
nd the time is ripe tor this Government 
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all 


to establish national museums 1n the 


large cities, as France and Germany has 
already done 

“This organization does not go to 
those interested and say your money 01 
your life when it wants safety devices in 


stalled, but it does s uur 


somebody's life and somebody's money o1 


ty noney oO! 


many lives.” 
tHE INXHIBITION 

\fter the opening exercises a private 
view of the exhibition was given to thos 
present, and this disclosed a great variety 
ot appliances as well as charts, photo 
graphs and models of the causes and re 
sults of accidents and the means taken 1 
prevent them 

Some models and charts showing the 
results of poisons encountered in the man 
ufacturing imdustries were loaned by the 
German Government Phe Travelers’ In 
surance Company had a_ collection” ot 


boiler plate and tubes which had blown 
up, wire cables which had broken, and 
numerous other things which had caused 
accidents, as well as some safety devices 

Among the many things shown were 
suw, shaper and planer guards for wood 


working nachinery, punch-press = and 


emery-wheel guards, respirators, helmets 
face masks, and goggles, to protect the 
lungs and cyes in working in dust of any 
kind = on smoke, elevator gates and 
clutches, fire extinguishers, lamps and 
lanterns which would go out and not ex 
plode when turned upside down 

dropped, miners’ lamps and fuse pistols 
gasolene cans from which the liquid can 
he poured into a flame, safety gas jets, 


railroad signals, brakes. c uuplers, switches, 





ind non-pull-out spikes, life boats, life 
preservers, marine signals, tirst aid to the 
injured outtits reproof building mat 
rials, i 
Business Items 

The GG. M. Yost Manufacturing Company 
manufacturer of Vises has erected ind 
equipped a large plant t Meadville, Craw 
ford county, Vennsylvania 

(mn May 1 the Curtis & Company Manu 
facturing Company St Louis, will open 
ranch office in the Hudson Terminal build 
ing, New York cits \ I Lloermann 
mainagvel 

The offices ot J ] Metal 14 ley stree 
New York City, will be moved on May 1 t 
Iludson rerminal uilding Cortlandt and 
(Church streets, New York City The show 
moms and warelwtss will ” moved t 
renth and Brunswick streets, Jersey City 
The Bristol Company. of Waterbury, Conn 
has come under the control of Vrof. William 
Ii. Bristol, whose inventions this company 
has been manuliacturing since tit was firs 
organized in ISS ’rofessor Bristol as 
sumed active charge of the management of 
the business on Friday March 2S, and now 
owns the majority” interest The business 
which has been carried on under the personal 
name of Wm. Hl. Bristol at New York will 
hereafter be combined with the Bristol 


Company 





The © J Root Compan Bristol, Conn 
Catalog of counting machines Illustrated, 12 
pages, OXS Inches, paper 

Phe Charles Parker Company, Meriden, Con 
Catalog of vises and ratchet drills Illustrated 
78 pages, 6x9 inches, paper 

W. H. Leland & Company, Worcester, Mass 
Catalog of univetsal tool and cutter grinder 
Illustrated, 14 pages, OXY Inches, paper 

rhe Bullard Machine Tool Company Bridge 
port, Conn Catalog of boring-mill accessories 
Illustrated, 6S pages, 6x9 inches paper 

Beaudry & Company, In 141 Milk street 
Boston, Mass Booklet) describing Champior 
power hammer Illustrated I? pages, 34x6 
mches 

The Heald Machine Company W orceste! 
Mass Catalog describing internal grinding 
machine Illustrated 14 pages, 6x9 inches 
paper 

Phe Oesterlein Machine Company, Cincinnati 
Ohio Pamphlet describing No. 2 universal? 
cutter and tool grinder Illustrated, 16 page 


Trade Catalogs 
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Want Advertisements 


Rate 25 cents a line for each insertion About 
siz words make a line. No advertisements abbre- 
viated. Copy should be sent to reach us not 
later than Friday for ensuing week's issue An- 
swers addressed to our care will be forwarded 
Applicants may specify names to which their 
replies are not to be forwarded, but replies will 
not be returned. If not forwarded, they will 
be destroyed without notice. No information 
given by us regarding any advertiser using box 
number. Original lelters of recommendation or 
other papers of value should not be inclosed to 
unknown correspondents. Only bona fide ad- 
vertisements inserted under this heading. No 
advertising accepted from any agency, association 
or individual charging a fee for “registration, 
or a commission on wages of successful applicants 
for situations. 







Miscellaneous Wants 


Caliper list free. E.G. Smith Co., Columbia, Pa 

If you use small gears in large quantities 
write Berry & Parker, Erie, Pa 

Steel case hardened; modern methods Bos- 
ton Gear Works, Norfolk Downs, Mass 

We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST 

Hand power bending tools, labor-saving, 
money-making. Estep & Dolan, Sandwich, Ill 

Light, fine machinery to order; models and 
electrical work specialty E. O. Chase, Newark, 
N 


Back numbers of engineering and technical 
publications bought and sold. John R. Ander 
son, 67 Fifth Ave., New York 


Model making. Patented machines manu 
factured on royalty. Rotary File & Machine 
(o., 589 Kent Ave., Brooklyn, N. ¥ 


Special machinery accurately built 
machine and turret lathe work solicited 
J. Emory & Co., Newark, N. J 

If you have a copy of March 7, 1907 AMERI 
CAN MACHINIST we'll give you fifteen cents 
for it AMERICAN MACHINIST, 505 Pearl St 
New York. 

Wanted Machinist with good ideas to take 
an interest in fine tool business. Good oppor 
tunity to progressive man E. G. Smith Co., 
Columbia, Pa. 4 


ScTew 
Robert 


Automatic machinery designed; special pur 
pose machines; working drawings. (¢ W 
*itman, 3519 Frankford Ave., Philadelphia, Pa 


Wanted—Shaper, about 20” stroke Verti 
cal power fuel to head Must be in good con 
diton and a bargain Box 29, AMER. MACHINIST 


” 


Gears cut to order, bevel, spur and miter 
on Bilgram and Gleason machines. Complete 
gears furnished. The Cincinnati Gear Works, 
Murdock Bldg., Cincinnati, Ohio. 


Special machinery designed, new ideas de 
veloped to practical results; tell me the conditions 
you wish to improve and I will do the rest. 
Box 950, AMERICAN MACHINIST 


A large English firm of machine-tool im- 
vorters having showrooms and offices in Great 
sritain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMER. MACHINIST 


Machinery built to order and by contract; 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw machine 
work, tools, dies, ete Blair Tool and Machine 
Works, West and Morris Sts., New York Cit) 


Special machinery and duplicate machine 
parts built to order; tools, jigs and experimental 
work; complete modern equipment MacCordy 
Mfg. Co., Amsterdam, N. Y 


Machinists take notice. Purchase castings 
and blue prints of high grade gasoline motor, 
of world-wide reputation and at a _ profitable 
business Write to-day. F. P. Conrad, 242 
Freeport St., Harrison Sq., Boston 


British patent rules, 1908. We can produce 
light fine engineering and mechanical specialties 
and tools, accuracy and finish guaranteed 
Model Manufacturing Co., 52 Addison Road 
North, Holland Park, London 


Business Opportunity for machinery manu- 
facturer or young M. 1 with small invest- 
ment to introduce the only reversible steam tur- 
bine. Strict and close investigationis offered 
by experienced and advanced in age M. E& 
Box 30, AMERICAN MACHINIST 


To Machine Builders—A builder is wanted who 


.8 well equipped with up-to-date plant and capital 
to build on 5 years’ contract an Automatic Screw 
Machine which is very rapid; will cover a large 
field of work which can not be done by any other 
Automatic Machine in the market; it is thorough- 
ly advertised the world over; machine can be 
seen in operation 


Box 53 AMERICAN MACHINIST. 
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Situations Wanted 


lassification indicates present address 0 


advertiser, nothing sise 
ILLINOIS 


Designer with technical education, shop ex 
perience and familiar with machine tools, special 
manufacturing machinery and sheet metal 
presses and dies wants a responsible positio 


near Chicago Box 52, AMERICAN MACHINIST 
MASSACHUSETTS 


First-class metal patternmaker, experienced 
on hand and molding-machine patterns, wishes 
position Will go anywhere Box 938, AMERI- 
CAN MACHINIST 

Wanted—Position as foundry foreman on 
light or heavy work. Can give good reference 
from present employer. Willing to come on 
three months trial. Box 51, AMERICAN MACH. 


Wanted—-Position as designing draftsman 
by a Swedish technical graduate, 27 years of 
age with three years’ experience in United 
States Box 50, AMERICAN MACHINIST. 


Assistant superintendent or tool-room fore 
nan rechnical and practical, thirteen years 
experienced tool-maker, and designer of modern 
labor-saving tools, jigs and fixtures for rapidly 
producing interchangeable parts in large quan- 
tities for light, high grade machinery, desires 
change A hustler A-1 references Box 43 
AMERICAN MACHINIST 


NEW JERSE} 


Foreman toolmaker, long experience in de- 
signing and constructing of dies, jigs and 
special fixtures of any description, desires change 
Box 46, AMERICAN MACHINIST 

Wanted—Position by mechanical draftsman 
on automatic or special machinery, jigs, tools 
and fixtures. Technical and_ practical man 
who is able to design. Box 40, AM. MACHINIST. 

{ young, up-to-date mechanic, with seven- 
teen years’ experience on tools, dies and experi- 
mental work; have held position as inspector 
and had charge. Would accept any position 
of trust. Box 49, AMERICAN MACHINIST 

A-1 machinist and toolmaker, twelve years 
executive. Modern, systematic, thorough and 
competent in directing any class of manufac- 
turing, toolmaking or machine work Highest 
references Box 41, AMERICAN MACNINIST 


NEW YORK 


Position wanted as superintendent of a ma- 
chine shop or a plant engaged in a manufacturing 
business of any kind. Box 36, AM. MACHINIST. 

Position wanted as salesman or demonstrator 
by first-class toolmaker with drafting experience. 
At present employed Box 27, AM. MACHINIST. 

Position as superintendent or factory manager 
by practical mechanic at salary of not less than 
$4,000. Can buy interest in good prospect. 
Box 34, AMERICAN MACHINIST. 

Draftsman, desires position designing jigs, 
tools and fixtures Will go any place in New 
York, Connecticut, Rhode Island or Massa- 
chusetts Box 44, AMERICAN MACHINIST. 

All around mechanic, designer of special ma- 
chinery and equipment, efficient manager of 
help, desires responsible position, salary $2,500 
Will go anywhere, Box 42, AMER. MACHINIST 


Inventor and engineer; highest standing as de- 
veloper and designer of machinery; man of busi- 
ness and character; with one concern past 10 
years; wants situation Box 54, AMERICAN Ma- 
CHINIST 

Mechanical engineer, gas engine expert, col- 
lege graduate, with extensive experience here 
and abroad, wants position as superintendent, 
chief draftsman, representative .or salesman 
Box 45, AMERICAN MACHINIST 

German mechanical and electrical engineer 
age 28 Dresden college graduate, three years’ 
experience in all electrical branches, wants 
position as mathematical designer or in testing 


room Box 37, AMERICAN MACHINIST 
Mechanical engineer, college graduate, wants 
position as assistant superintendent, chief 


or designing draftsman; experience in steam 
engineering, air compressors and pneumatic 
mining machinery; references A-1 Box 21, 
AMERICAN MACHINIST 


OHIO 


Mechanical engineer and draftsman, experi 
enced in designing special automatic machinery; 
four years with large builder of water wheels; 
shop experience; technical education Box 
17, AMERICAN MACHINIST 


PENNSYLVANIA 


Draftsman, mechanical and structural, col- 
lege graduate wants position; salary $20 per 
week Address Box 23, AMER. MACHINIST 


Catalogue work, plain and perspective views, 
any kind of mechanical or general structural 
work expeditiously and accurately done by ex- 
perienced draftsman and computer. Box 48, 
AMERICAN MACHINIST 
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Help Wanted 


Classification indicates present address of 


advertiser, nothing else. 
CANADA 


Wanted— Draftsman for large jobbing shop 
doing a great variety of work. Give full par- 
ticulars and state salary expected. Position 
is good the year round for the right man and 
must be filled May 4th. Apply Box 28, AMERI- 
CAN MACHINIST 


ILLINOIS 


Wanted—-A-1 factory manager. Must have 
a good knowledge of sheet metal business. 
We require a man with executive ability, one 
capable of organizing and handling men to 
the best advantage. Must be practical and 
up-to-date. Plant is located in Illinois. Give 
full account of past experience. Correspond- 
ence confidential Box 31, AMERICAN MACHINIST 


MARYLAND 


Wanted 
heavy machinery. 
Co., Baltimore, Md. 


Experienced draftsmen on general 
Address Ellicott Machine 


NEW JERSE) 


Draftsman on special machinery. Must have 
shop and drawing room experience. Man with 
executive ability preferred. State age, experi- 
ence and give references and salary. Box 35 
AMERICAN MACHINIST. 


NEW YORK 


roolmakers wanted; a few first elass men on 
jig, fixture and model work; give age, experience 
in detail, and wages expected. Box 18, AMERI- 
CAN MACHINIST. 

Wanted—Man familiar with laving out and 
selling power transmission machinery. State 
age, experience, reference and salary expected 
P. O. Box 2062, New York City. 

Foreman for erecting floor wanted. Steam 
engine works. Small town New York State 
State age, experience, references and wages. 
Box 38, AMERICAN MACHINIST. 

Wanted—One draftsman who has had ex- 
perience in designing power pumps; give refer- 
ences; state salary expected and experience 
“X Y Z,”’ AMERICAN MACHINIST. 

Machine shop foreman wanted for medium 
work in a small eastern town. State age, ex 
perience, references and lowest wages to start 
Address, Box 39, AMERICAN MACHINIST. 

Foreman wanted machine department large 
factory. Requirements are knowledge of drill 
press, lathe, screw and milling machines, experi- 
ence in interchangeable manufacturing, ability 
to handle men, systematize and get out large 
variety of standard work Box 26, AMERICAN 
MACHINIST. 


OHLO 


We want an experienced wood working 
machinery designer. Address giving references 
and experience. Box 20, AMERICAN MACHINIST 

A concern in the middle west building dies, 
punch presses and drop hammers needs a trav- 
eling salesman; applicant should be able to 
figure on blanking, forming and embossing dies 
give references and state salary. Box 17 
AMERICAN MACHINIST 

Wanted—-By large concern in Middle States 
four first-class lathe hands, men capable of hand- 
ling from two to six men and boys and teaching 
them to do good and rapid lathe work. Appli- 
cants will have good opportunity to travel as 
lathe demonstrators. In writing give past 
five vears’ experience Box 33, AM. MACHINIST 


PENNSYLVANIA 


Wanted—First class draftsman on mill con- 
struction and equipment, technical man _ pre- 
ferred Box 24, AMERICAN MACHINIST. 


VERMONT 


Foreman for machine shop building special 
and automatic machinery; must be first class 
mechanic and good executive, familiar with 
modern shop methods, a man who has and car 
produce results; give full particulars as to experi 
ence, age, education, nationality, salary ex- 
pected and references. Box 25, AM. MACHINIS1 


For Sale 


For Sale—Well equipped general machine 
shop in New Jersey; employing 15 to 20 hands: 
good reason for selling. R., Box 1216, New 
York City. 

For Sale—Patents for a door lock with burglar- 
proof link allowing partial opening of door 
can be manufactured cheaply; profits large 
Apply to Charles Weiser, eceiver, Kalb & 
a Mfg. Co., 49 Exchange Place, New York, 
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Articles Advertised 





Abrasive Materials 


Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., Prov- 
dence, R. I. 

a. Co., Niagara Falls, 

Dickinson, Thos. L., New York. 

Monarch Emery & Cor. Whee! Co., 
Camden, 

Norton Co., Worcester, Mass. 

Pittsburg Emery Wheel Co., Pitts- 
burg. Pa. 

Some Emery Wheel Co., Spring- 


d, O. 
Vitrified Wheel Co., Westfield, Mass. 


Agents, Machinery 


a ox. & Co., Chas., London, Eng. 
._L. F. Co., Mew York. 


Air Lifts 
Ingersoll-Rand Co., New York. 


Alundum 


See Grinding Wheels. 


Arbor Presses 

Barnes Co., W. F. & John, Rockford, 
Ill 

Marshall & Huschart Machinery 
Co., Chicago, Ill. 

Niles-Bement-Pond Co., New York. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Arbors 

Cleveland Twist Drill Co., Cleveland, 
oO. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass 

Pratt Chuck Co., Frankfort, N. Y. 

opener Chuck Co., New Britain, 

Union "Twist Drill Co., Athol, Mass. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Balancing Ways 

Bowsher Co., N. P., South Bend, Ind. 

Barrels, Steel 

Cevelons Wire Spring Co., 
and, O. 

Lyon Meta!'lic Mfg. Co., Aurora, Ill. 


Cleve- 


Barrels, Tumbling 


Globe Machine & Stamping Co., 
Cleveland, O. 


Bars, Boring 


Beaman & Smith Co., Prov., R. I. 
Cleveland Twist Drill Co., Cleveland, 


Blmes Engineering Works, Chas. 
, Chicago, I 
Krieger Tool & Mfg. Co., 


- Hugh, Kansas City, Mo. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Underwood & Co., H. B., Philadel- 
phia, Pa 


Chicago, 


Bearings, Ball and Roller 
Boston Gear Works, Norfolk Downs, 


Mass. 
Hiyett Roller Bearing Co., Harrison, 


Belt Dressing 


Cling-Surface Mfg. Co., Buffalo, N. Y. 

Dixon Crucible Co., Joseph, Jersey 
City, N. J. 

Schieren Co., Chas. A., New York. 

Shultz Belting Co., 8t. Louis, Mo. 

Belt Fasteners 


Bristol Co., Waterbury, Conn 


Belt Filler 


Schieren Co., Chas. A., New York. 
Shultz Belting Co., gt Louis, Mo. 


Belt Lacing Machine 


Etpsebese Steel Foundry & Mach. 
Co., Birdsboro, Pa. 





Relt Shifters 
The L. & D. Co., Boston, Mass. 


Belting, Leather 


Schieren Co., Chas. A., New York. 
Shultz Belting Co., gt Louis, Mo. 
oo & Barnes Mfg. Co.,Chicago, 


Benches, Work 


Manufacturing Equipment & Engi- 
neering Co., Boston, Mass. 


Bending Machinery, Hy- 
draulic 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Bending Machinery, Plate 


Niles-Bement-Pond Co., New York. 
ss Tool & Supply Co., New 
ork 

Sellers & Co., Inc., Wm., Philadel- 
phia Pa. 

Toledo Machine & Tool Co., 
Ohio 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Toledo; 


Bending Machinery, Power 


Boynton & Plummer, Worcester, 
ass. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 


Sellers & Co., Inc., Wm., Philadel- 


phia, Pa 
Bending Tools, Hand 


Estep & Dolan, Sandwich, Il. 
Wallace Supply Co., Chicago, II. 


Blanks, Nuts and Screw 


Electric Welding Products’ Co., 


Cleveland, Ohio 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Blocks, Chains 
See Hoists, Hand. 
Blocks, Die 


Nicholson & Co., 
Barre, Pa. 


W. H., Wilkes- 


Blowers 
American Gas Furnace Co., New 
ork. 

Curae Flexible Shaft Co., Chicago, 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

a Tool & Supply Co., New 

Roth Brothers & Co., Chicago, Ill. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Biue Print Machines 

General Electric Co., New York. 

Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 


Boynton & Plummer, Worcester, 
Mass. 

Brown Co., H. B, East Hampton, 
Conn 

Davis Machine Co., W. P., Roches- 
ter, N 


Foote-Burt ‘Co., Cleveland, O. 

Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 

Landis Machine Co., 
> 


‘a 

Manville Mach. Co., E. J., 
bury, Conn. 

McCabe, J. J., New York. 

Milton Mfg. Co., Milton, Pa. 

Mummert, Wolf & Dixon Co., Han- 
over, Pa. 

National-Acme Mfg. Co., Cleveland, 
O. 

National Machinery Co., Tiffin, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., Madi- 
son, Wis. 

—— Tool & Supply Co., New 

ork. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Standard Engineering Works, Ell- 
wood City, Pa 


Waynesboro, 


Water- 


Bolt and Nut Machinery 
—Continued. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., ‘ Hussell Conn. 

Wiley, , A. Russell Mfg. Co., Greene 
field, 


Bolt Heads 
Lang & Co., G. R., Meadville, Pa. 


Bolts and Nuts 


Electric Welding 
Cleveland, Ohio 

Milton Mfg. Co., Milton, Pa. 

National-Acme Mfg. Co., Cleveland, 
). 


Products Co., 


Bone for Case Hardening 
Rogers & Hubbard Co., Middletown, 
Conn. 


Books, Technical 


American School of Correspondence, 
Chicago, Ill. 

Hill Publishing Co., New York. 

Sames, Chas. M., Jersey City, N, J. 


Boosters 


Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., New York. 
Northern Elec. Mfg. Co., Madison, 


Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Betts Mach. Co., Wilmington, Del. 

Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Wil- 
mington, Del. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Lucas Mach. Tool Co., Cleveland, O. 

McCabe, J. J., New York. 

Motch & Merryweather Machinery 
Co., Clevelan 

New Haven Mfg, Co., 
Conn. 

Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 

Niles-Bement-Pond Co, New York. 

roa Tool & Supply Co., New 
York. 

Rockford Drilling Mach. Co., Rock- 
ford, Ill. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 


Vandyck Churchill Co.. New York. 
Whitcomb-Blaisdell Mach. Tool Co., 
Worcester, Mass. 


New Haven, 


Boring and Turning Mills, 
Vertical 


American Tool Works Co., Cin., O. 


Baker Bros., Toledo, O. 
Baush Mach. Tool Co., Springfield, 
Mass. 


Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridgeport, 
Conn. 

Colburn Mach. Tool Co., Franklin, 

a 

Gisholt Mach. Co., Madison, Wis. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Mitts & Merrill, Saginaw, Mich. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Philadelphia, Pa. 

Vandyck C hurchill Co., New York. 


Boring Tools 

Armstrong Bros. Tool Co., Chicago, 
a Tool & Mfg. Co. Chicago, I. 
Boxes, Tote 

Cleveland Wire Spring Co., Cleve- 
agen Metallic Mfg. Co., Aurora, Ill. 
Box Tools, Roughing 
Bardons & Oliver, Cleveland, O 








Broaching Machines 


Mesmngeen, Son & Co., Edwin, Phila- 
delphia, Pa. 
= Clarke & Co., Inc., Boston, 


Lapointe Mach. Tool Co., Hudson, 
ass. 


Bulldozers 


Bliss Co., E. W., Brooklyn. N. Y. 
National Machiner Co., Tiffin, O. 
Niles-Bement-Pond Co., New ‘York. 
9 Tool & Supply Co., New 
Toledo Machine & Tool Co., Toledo, 
Ohio 


Cabinets, Tool 
= we Bros. Tool Co., Chicago, 
Hammacher, 


& Co., 
New York. 
Lyon Metallic Mfg. Co., Aurora, Il. 
orse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Schlemmer 


Calipers 


Brown & Sharpe Mfg. Co., 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Providence, R. I, 

Starrett Co., L. S., Athol, Mass. 


Provi- 


Cams 


Bilgram, Hugo, Phila., Pa. 
—— Gear Works, Norfolk Downs, 
ass. 


Carborundum 

See Grinding Wheels. 

Carborundum Paper and 
Cloth 

Carborundum Co., Niagara Falls, 
a Be 


Case-Hardening 
Antone Gas Furnace Co., New 


Rese & Hubbard Co., Middle- 


town, Conn 
Williams & Co., J. H., Brooklyn 


Castings, Brass and Bronze 


Clum & Atkinson, Rochester, N. Y. 
Lumen Bearing Co., Buffalo, N. Y. 
Rowell Co., W. G., Bridgeport, Ct 
Castings, Die Molded 

Berry & Parker, Erie, Pa. 

Franklin Mfg. Co., H. H., Syracuse, 
Castings, Iron 


Birdsboro Steel Fdry. & Mach. Co., 
Birdsboro, Pa. 
Cell ane Machine Co., 


Farrel i Fary. & Mach. Co., 
Taylor & Fenn Co., Hartford, Ct. 


Walker & Pratt Mfg Co., Bosto: 
Mass. 


Taunton, 


Ansonia, 


Castings, Steel 

Birdsboro Steel Fdry. & Mach. Co 
Birdsboro, Mass. 

Cammel, Laird & Co., New York. 

Carpenter Steel Co., Reading, Pa. 

Curtis & Co. Mfg. Co., St. Louis, Mo 


Cement, Cast Steel 


Clark Cast Steel Cement Co., Shel 
ton, Conn. 
Obermayer & Co., S., Cincinnati, O 


Centering Machines 


epee Mach. Co., Torrington 
Moc abe. J. J., New York. 
Niles-Bement-Pond Co., New Yor 


Pratt & Whitney Co., Hartford 
Conn 
Prentiss Tool & Supply Co., New 


York. 
Whiton Mach. Co., D. E., New Lor 
don, Conn. 


Centers, Planer 

Morse Twist Drill & Mach. Co., Ne 
Bedford, Mass. 

New Haven Mfg. Co., 
Conn. 

Pratt & Whitney Co., 
Conn. 


Woodward & Powell Planer (© 
Worcester, Mass. 


New Haver 


Hartford 
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High Grade Driving Chains 


For Machinery, Automobiles, Bicycles, etc. 
Hand (feed) Milling Machines. 
20-Inch Water Tool Grinders. 

Keys and Cutters for The Woodruff Patent 

System of Keying. 


“Presto”’ Chucks, Collets and Friction 
Tapping Devices. 




































The Whitney Mig. Co., 


Hartford, Conn., U.S. A. 
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Chains, Driving 


Baldwin Chain & Mfg. Co., Worces- 


ter, Mass. 
Boston Gear Works, Norfolk Downs, 
Mass. 
— Chain & Mfg. Co., Indian- 
olis, Ind. 
Link -Belt Co., Philadelphia, Pa 


Morse Chain Co., Ithaca, N. Y. 


Whitney Mfg. Co., Hartford, Conn. 

Chisels, Cold 

Whitman & Barnes Mfg Co., Chi- 
cago, Ill 


Chucking Machines 


American Tool Wks. Co., Cin., O 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cleveland Automatic Machine Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 


Ohio. 
Whitcomb-Blaisdell Machine Tool 


Co., Worcester, Mass. 
Chucks, Drill 
Almond Mfg. Co., T. R., Brooklyn, 
ane” & Co. R. H., New Haven, 
comsdiand Twist Drill Co., Cleveland, 
a Chuck Co., Hartford, 
Conn. 
Grénkvist Drill Chuck Co., Jersey 
Borten & Son Co., E., Windsor 


Locks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Lancaster Knife and Machine Wks., 

Lancaster, N. 

Morse Twist Drill & Mach. Co., 


Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitne y Mfg. Co., Hartford, Conn. 

Whiton Mach. Co., D. E., New Lon- 
don, Conn. 

Wiley & Russell Mfg. Co., 
Mass 


New 


Greenfield, 


Chucks, Lathe 


Cincinnati Chuck Co., Cincinnati, O 
Cushman Chuck Co., Hartford, Conn. 


Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

Niles-Bement-Pond Co., New York. 


Pratt Chuck Co., Frankfort, N. Y. 


Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Conn. 

Whiton Mach. Co., New 
London, Conn. 

Chucks, Planer 

Harrington < Son Co., Edwin, Phila- 
delphia, , 

New Haven “\ife. Co., New Haven, 
Conn, 


Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 
Conn. 


Chucks, Split 


Hardinge Bros., Chicago, Ill. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Sloan & Chace Mfg. Co., Ltd., New- 
ark, N. 


Circuit Breakers 
Crocker-Wheeler Co., 
General Electric Co., 
Western Electric Co., 
Westinghouse Electric 
Pittsburg, Pa. 


Ampere, N. J. 
New York. 
Chicago, Ill. 

& Mfg. Co.., 


Clamps 

Hammacher, Schlemmer & Co., New 
York. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Starrett Co., L. 8., Athol, Mass. 

Tudor Mfg. Co. Taunton. Mass. 


we & Co.. J. H., Brooklyn 





Clutches, Friction 


Bliss Co., E. W., Brookl m 3 Sy. 
Cc a Son & Co., W. * Chicago, 


l 
Beere Machinery Co., New Haven, 


Co 
Beas Friction Cone Co., 


Newton 
Centre. Mass. 
Farrel Fdry. & Mach. Co., Ansonia, 
Conn. 
Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 


Link-Belt Co., Philadelphia, Pa. 

New Haven Mfe. Co., New Haven, 
Conn 

Niles-Bement-Pond Co., New York. 

Coal Handling Machinery 

Link-Belt Co., Philadelphia, Pa. 

Compound, Core 

Obermayer Co., S., Cincinnati, O. 

Compound, Pipe Joint 

Dixon Crucible Co., Joseph, Jersey 


City, N. J 

Compressors, Air 

- -w Machinery Co., Bradford, 
a. 

Blanchard Machine Co., Cam- 
bridge, Mass. ; 

Bury Compressor Co., Erie, Pa. 

Clayton Air Compressor Works, 

w York. 


Curtis & Co. Mfg. Co., St. Louis, Mo. 


General Pneumatic Tool Co., Mon- 
tour Falls, 

Independent Pneumatic Tool Co., 
Chicago, 

Ingersoll-Rand Co., New York. 

Sampson, Geo. H., & Co., Boston, 
Mass 

Spacke Machine Co., F. W., Indian- 
apolis, Ind. 

Compressors, Gas 

Co., Bradford, 


a Machinery 


a. 
Ingersoll-Rand Co., New York 
Cones, Friction 


Evans Friction Cone Co., 
Centre, Mass. 


Connecting Rods and Straps 


Newton 


Electric Welding Products Co., 
Cleveland, Ohio. 
Standard Connecting Rod _ Co., 


Beaver Falls, Pa 
Tindel-Morris Co., 
Contract Work 
Blanchard Mach. 


Eddystone, Pa. 


Co., Cambridge, 
ass. 
Cell Drier Mach. Co., Taunton, Mass. 
Dietz Machine Works, Phila., Pa. 
Farrel Fdry. & Mach. Co., Ansonia, 
Conn 
Manville Bros. Co., Waterbury, 
Merritt, Jos., Hartford, Conn. 
Turner Mach. Co., Danbury, Conn. 


Controllers and Starters, 
Electric Motor 
Crocker-Wheeler Co.. 
General Electric Co., 
Westinghouse Electric 
Pittsburg, Pa. 


Conveyors, Automatic 

Lamson Consolidated Store 
Co., Boston, Mass. 

Link-Belt Co., Philadelphia, Pa. 

Coping Machines 

Long & Allstatter Co., 
Ohio. 

Niles-Bement-Pond Co.., 

Corundum 

See Grinding Wheels, 

Cotters 

Cleveland Twist Drill Co., 
Ohio. 

Morse Twist Drill & Mach. 
Bedford, Mass. 

Standard Tool Co., Cleveland, O. 


Conn 


Ampere, N. J. 
New York. 


& Mfg. Co., 


Service 


Hamilton, 


New York 


Cleveland, 


Co., New 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Counterbores 

Cleveland Twist Drill Co., Cleveland, 
Ohio 

Morse Le Drill & Mach. Co., New 
Bedford, Mass. 

Slocomb C 0., J. T., Prov.. R. i, 

Starrett Co., L. S., Athol, Mass 

Counters, Machinery 

Veeder Mfg. Co., Hartford, Ct. 

Countershafts 

er Mfg. Co., T. R., Brooklyn, 


me RS Iron Foundry, Providence, 
R. 


Coates. Clipper Mfg. Co., Worcester, 
Mass. 
Evans 
Centre, 


Friction Cone Co., Newton 


Mass 





Countershafts —Continued. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

sqesnete Wrench Co., Central Falls, 


Norton Grinding Co., Worcester, 

Safety. Emery Wheel Co., Spring- 
field, Ohio. 

Smith Countershaft Co., Boston, 
Mass. : 

Countershafts, Friction 


Evans Friction Cone Co., Newton 
Centre, Mass. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Countershafts, Speed 
Changing 

Evans Friction Cone Co., Newton 


Centre, Mass. 
Gisholt Mach. Co., 


and 


Madison, Wis. 


Counting Printing 


Wheels 


Franklin Mfg. Co., H. H., Syracuse, 
ee 2 


Couplers, Hose 

Ingersoll-Rand Co., New York. 

Couplings, Shaft 

Almond Mfg. Co., T. R., 
N. Y. 

Cusoet & Son Co., H. W., 

Davis Machine Co., W. P., Roches- 
ter, N. 


Link-Belt Co., palnetoeen. Pa. 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 


Brooklyn, 
Chicago, 


Standard Gauge Steel Co., Beaver 
Falls, Pa 

Cranes 

Brown Hoisting Mach. Co., Cleve- 
land, O. 

Case Mfg. Co., Columbus, O. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Cngeens Forgings Co., Oakmont, 
> 
a. 

Curtis & Co. Mfg. Co., St. Louis, Mo. 

Franklin Port. Crane and Hoist 
Co., Franklin, Pa. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Manning, Maxwell & Moore, Inc., 


New York. 
Maris Bros., Philadelphia, Pa. 
Moore Co., Franklin, Winsted, Ct. 
Nicholls, Wm. S., New York. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 


Obermayer Co., S., Cincinnati, O. 


-—~_ *- Harnischfeger, Milwau- 

, Wis. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


New York. 


Vandyck Churchill Co., 
New York. 


Yale & Towne Mfg. Co., 
Pin 


Crank Turning Ma- 


chines 


Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Philadel- 


phia, Pa. 

Crank Shafts 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 

Crucibles 

Dixon Crucible Co., Joseph, Jersey 
City, 

Obermay er Co., S., Cincinnati, O 

Crushers 

ae Fdry. & Mach. Co., Ansonia, 
Conn. 

Niles-Bement-Pond Co., New York. 


Link-Belt Co., Philadelphia, Pa 


Cupolas and Ladies, Foun- 
dry 

Obermayer Co., 8., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa 

Stevens, F. B., Detroit, Mich 


Cups and Covers, Oil 


Bav State Stamping Works, 
cester, Mass. 

Besly-& Co., Chas. H., Chicago, III. 

Lunkenheimer Co., Cincinnati, O 

Winkley Co., Detroit, Mich. 


Wor- 


Cups, Grease 
Lunkenheimer Co., Cincinnati, O 





Cutters, Milling 


Adams Co., Dubuque, Iowa. 
Becker-Brainard _ Machine 


Co., Hyde Park, Mass. , 
Brown Sharpe Mfg. Co., Provi- 
dence, R. I. 


a te Twist Drill Co., Cleveland, 


Chicago, Ill. 


Hardinge Bros., 
—~ Co., New- 


careers ; Knight Mfg. 

Ingersoll. Hilling Mach. Co., Rock- 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Gloucester 
City, N. J. 

Sloan & Chace Mfg. Co., Ltd., New- 
ark, N. J. 

Standard Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 

Armstrong Bros. Tool Co., Chicago, 

Bignall & Keeler Mfg. Co., Edwards- 
ville, Ill. 

— & , arve Mfg. Co., Provi- 
en 

Davis Machine Co., W. P., Roches- 
ter, N. Y. 

Huriburt- _y Mach. Co., South 
Sudbury, 

McCabe, J. Ya ‘Tow York 

Newton Mach. Tool Wks., ‘Inc., Phila- 
delphia, Pa. 


Nutter & Barnes Co., Boston, Mass 
Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., 
York. 
Schmitz, Dusseldorf, Ger- 


many. 
Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 


Cutting-off Tools 
Angeeene Bros. Tool Co., 
ll 


New 


August, 


Chicago, 


Billings & Spencer Co., Hartford, 


Conn. 
ees Twist Drill Co., 


Fitchburg Machine Works, 
burg, Mass. 

a Tool & Mfg. Co., Chicago, Ill 
a. Tool Holder Co., Shelton, 


Prt, "e Whitney Co., 
Conn. 


Cleveland, 


Fitch- 


Hartford 


Diamond Tools 

American Emery Wheel Co., 
dence, R. I. 

Dickinson, Thos. L., New York. 

Safety Emery Wheel Co., Spring- 
field, O. 


, 


Provi- 


Dies, Sheet Metal 


American Tube & Stamping Co., 
Bridgeport, Conn 

Bliss Co., E. W.. Brooklyn, i ws 

Consolidated Press and Tool Co. 
Hastings, Mich. 

Ferracute Mach. Co., Bridgeton, N. J 

Globe Machine & Stamping Co 
Cleveland, O. 

Manville Bros Co., Waterbury, Conn 


Risdon Tool Works, Waterbury 
Conn. 

Toledo Machine & Tool Co., Toledo, 
Ohio 

Dies, Sub-Press 

Risdon Tool Works, Waterbury 


Conn. 


Sloan & Chace Mfg. Co., Newark 


N. J. 

Waltham Machine Works, Waltham 
Mass. 

Dies, Threading, Opening 


Allen Co., Chas. G., Barre, Mass. 
Errington, F. A., New York. 
Foote-Burt Co., Cleveland, O. 


Geometric Tool Co., New Haven 
Conn. ; 

Jones & Lamson Machine Co. 
Springfield, Vt. 

Pratt & Whitney Co., Hartford 
Conn. 

Drawing Boards and Tables 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Kolesch & Co., New York. 

Drawing Materials 

Alteneder & Son, Theo., Philadel 
phia, Pa. 


K¢dlesch & Co., New York. 
Technical Supply Co., Scranton, Pa 











April 16, 1908. AMERICAN MACHINIST : 45 

















BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. L, U. S. A. 





A Factor that always must be reckoned with in 

the design of a grinding machine is vibration 

and the machine that most successfully elim- 

inates this element is the one that lays great 

emphasis on RIGIDITY. 
Every Part, then, must be properly designed and Heavy Enough 
to Carry the Heaviest Job within the Capacity of the Ma- 
chine. A Heavy Moving Table, a Heavy Wheel Slide and 
Stand, and Heavy Head and Foot Stock Centres, firmly sup- 


ported, are essential,—the features of 


B. & S. GRINDING MACHINES. 
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Drafting Machines 

Universal Drafting Mach. Co., Cleve- 
land, O 

Drilling Machines, Bench 

American Watch Tool Co., Waltham, 


Mass. 
Bynes Co., W. F. & John, Rockford, 


Boynton & Plummer, Worcester, 
Mass. 

Ingersoll-Rand Co., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 
Prentice Bros. Co., Worcester, 
Rockford Drilling Mach. Co., 

ford, Ill. 

Slate Machine Co., 

Conn 
Sloan & — Mfg. Co., 


Mass. 
Rock- 


Dwight, Hartford, 
Ltd., New- 


ar 
Uv. & Electrical Tool Co., Cincinnati, 


Drilling Machines, Boiler 
American Tool Works Co., Cin., O. 
ae Drill & Tool Co., Cincinnati, 


anehien & Plummer, Worcester, 


Mass. 

Foote-Burt Co., The, Cleveland, O. 
Ingersoll-Rand Co., New York. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, Mass. 


Drilling Machines, Multiple 
Spindle 


Allen Co., Chas. G. Barre, Mass. 
American Tool Wks. a Cin., O. 
Baker Bros., Toledo, 

= whe a Eiche, Rockford, 
Baush Mach. Tool Co., 
Bickford Drill & Tool Co., 

nati, O. 
Flather Planer Co., 


Springfield, 
Cincin- 


Mark, Nashua, 


Foote-Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, Il. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hartford, 
Conn. 

Hill, Clarke & Co., Inc., Boston, 


Mass. 
Marshall & Huschart Machry. Co., 
Chicago, Ill. 


McCabe, J. J.,. New York. 


Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York 


Prentice Bros. Co., Worcester, Mass. 


Prentiss Tool & Supply Co., New 
York. 

Rockford Drilling Mach Co., Rock- 
or 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Slate —, Co., Dwight, Hart- 
ford, Co 

Taylor & Fenn Co., Hartford, Conn. 

Drilling Machines, Port- 
able 

Cincinnati Elec. Tool Co., Cin., O. 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Coates. Clipper Mfg. Co., 
Mass. 
Gem Mfg. Co., Pittsburg, Pa 
Hisey-Wolf Mach. Co., Cin., O 
Ingersoll-Rand Co., New York 
Niles-Bement-Pond Co., New York 
oe Electrical Tool Co., Cincinnati, 


Worcester, 


Drilling Machines, Radial 


American Tool Works Co., Cin., O. 
— Mach. Tool Co., Springfield, 


Bia ford Drill & 
ti, 1 
—ey Mach. 
Fitchburg Machine 

burg, Mass. 
Foote-Burt Co., Cleveland, O. 
Fosdick Mach. Tool Co., Cin., O. 
Gang Co., Wm. E., Cincinnati, O 
Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 


Tool Co., Cincin- 
Tool Co., Cin., O 


Works, Fitch- 


Marshall & Huschart Machry. Co.., 
Chicago, Ill. 

McCabe, J. J.. New York. 

Morris Foundry Co., Jno. B., Cin- 


cinnati, O. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, Mass. 


Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Inc., Wm., Philadel- 


phia, Pa. 
Vandyck Churchill Co., New York. 
Wormer Mchy. Co., 
, Mich. 


C. C., Detroit, 











Drilling Machines, Turret 


Fay Machine Tool Co., Phila., Pa. 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


Allen Co., Chas. G., Barre, Mass. 
American Tool Works Co., Cin., O. 
Baker Bros., Toledo, O. 
os Co., W. F. & John, Rockford, 

| 


Beaman & Smith Co., Prov., R. I. 


Boynton & Plummer, Worcester, 
Mass. 
Cincinnati Mach. Tool Co., Cincin- 
nati, 
Clark, Jr., Elec. Co., Inc., Jas, 


Louisville, Ky. 
Davis Machine Co., 


— D. 3. 
Fosdick Mach. Co., Tool Co. Cin., O. 
Foote-Burt Co., Cleveland, O. 
Gould & Eberhardt, Newark, N. J. 
Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 
ey A & Wright Mfg. Co., Hartford, 


Hill: “Clarke & Co., 
Mass 


wesler Mfe. Co., Freeport, Ill. 
Kern Machine Tool Co., Cincinnati, 


oO. 
Knight Machry. Co., W. B., St. Louis, 


Mo. 
Marshall & Huschart Machry. Co., 
Chicago, Ill. 
McCabe, J. J., New Yor 
— we Machine = 
Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 
New Haven Mfg. Co., 
Conn. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, Mass. 


W. P., Roches- 


Inc., Boston, 


Rockford, 


New Haven, 


Prentiss Tool & Supply Co., New 
ork. 

Reena Drilling Mach. Co., Rock- 
or : 

= Ne Inc., Wm., Philadel- 

sibley” ~ a Tool Co., South 
Bend, 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Co., Newark, 


Sloan & Chace Mfg. 
N.J 


Taylor & Fenn Co., Hartford, Conn. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Conn. 


Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Wormer Mchry. Co., C. C., Detroit, 
Mich. 

Drills, Center 


Cleveland Twist Drill Co., Cleveland, 


QO. 
Morse Twist Drill & Machine Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 
Slocomb Co., J. T., Prov., R. 1. 


Standard Tool Co., Cleveland, O. 


Drills, Electric 

Clark, Jr., Elec. Co., Inc., Jas., Louis- 
ville, Ky. 

Independent Pneumatic Tool Co., 
Chicago, I 


Van Dorn Elec. Mfg. Co., Cleveland, 


Ohio 
Drills, Hand 


Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worcester, 


Co., Cincin., O. 
New York. 

New York. 
Cincinnati, 


Mass. 
Hisey-Wolf Mach. 
Ingersoll-Rand Co.., 
Niles-Bement-Pond Co., 
U. S. Electrical Tool Co., 

oO 


Drills, Pnoneumatic 
Clayton Air Compressor Works, New 


York. 
Pneumatic Tool 


Independent Co., 
New York 


Chicago, Ill. 
Ingersoll- Rand Co., 


Drills, Rall 


Foote-Burt Co. 
General Pneumatic 
tour Falls, N. Y. 
Niles-Bement-Pond Co., 
Prentiss Tool & Supply 

York. 
Standard Tool Co., 
Drills, Ratchet 


Armstrong Bros. Tool Co., 
Il 


Cleveland, OU. 
Tool Co., 


New York. 
Co., New 


Mon- 


Cleveland, O 


Chicago, 
Cleveiand Twist Drill Co. Cleveland 
oO 


Hisey-Wolf Mach. Co., Cin., O. 
Parker Co., Chas., Meriden, Conn 








Drills, 


si = 
Co 

Reewe 
ter Cit 

Standar 


Drills, Roek 


wee, John 


- Whitney Co., 





Ratchet—Continued. 


Hartford, 


M., Glouces- 


N. J. 
Tool Co., Cleveland, O. 


Ingersoll-Rand Co., New York. 
Northern Electrical Mfg. Co., Madi- 


Wis. 
Geo. H.; & ¢ 


son, 
Sampson, 
Mass. 


Drill Speeder 


‘o., Boston, 


Graham Mfg. Co., Providence, R. I. 


Drying Apparatus 

Sturtevant Co., B. F., 
Mass. 

Drnamos 


Burke Electric Co.,*Erie, 


Hyde Park, 


Pa. 


C & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 


Nerthern Etec. Mfg. Co., 


Madison. 


is. 
Ridgway Dynamo & Engine Co 


Ridgway, Pa. 
Roth Bros. & Co., 
Sturtevant Co., B. F., 

Mass. 


Chicago, Ill 


Hyde Park 


Triumph Electric Co., Cincin.. O. 


Western Electric Co.., 
Westinghouse Elec. & 
Pittsburg, Pa. 


Chicago, Ill. 


Mfg. Co., 


Electrical Supplies 


Clark, Jr., Elec. Co, 
Louisville, Ky. 


Crocker - Wheeler Co., A 


General Electric Co., New 
Cincinnati, oO. 


Jantz & Leist Elec. Co., 


Inc., James, 


+~-4 N. J. 


Northern Elec. Mfg. Co., Madison, 


Wis. 
Roth Bros. & Co., 


Chicago, Il. 


Triumph Electric Co., Cincinnati, O. 


Wagner Elec. Mfg. Co., 
Mo. 

Western Electric Co., 

Westinghouse Elec. 
Pittsburg, Pa. 


St. Louis, 


Chicago, Ill. 


Mfg. Co., 


Blectrically Driven Tools 


and Machinery 


American Tool Works Co., Cin., O. 


Cincinnati Electrical Tool Co., 


cinnati, O. 
Clark, Jr., Elec. 
Louisville, Ky. 


Co., 


Cin- 


Inc., James, 


Crescent Forgings Co., Oakmont, Pa. 


Hisey-Wolf Mach. Co., C 


incin., O. 


Roth Bros. & Co., Chicago, Ill 


U. S. Electrical Tool Co., 


oO. 
Western Electric Co., 


Elevators 


Albro-Clem 
phia, Pa. 
Harrington, Son & Co., E 
delphia, Pa. 
Link-Belt Co., 
Emery Wheels 
See Grinding Wheels. 


Emery 


Chicago, 


Elevator Co., 


Cincinnati, 


Ill. 


Philadtl- 


2dwin, Phila- 


Philadelphia, Pa 


Wheel Dressers 


American Emery Wheel Co., Provi- 
dence, R. 

Desmond- Stephan Mfg. Co., Ur- 
bana, O. 

Diamond Saw & Stamping Works, 
Buffalo, N. Y. 

Dickinson, Thos. L., New York. 

Safety Emery Wheel Co,. Spring- 
fieid, O. 

Standard Tool Co., Cleveland, O 


Vitrified Wheel Co., 

Wrigley Co., Thos., 

Enclosures, 

Hart & Cooley 
Conn. 


Co., N 


Westfield, 
Chicago, Ill. 


Mass. 


Tool-Room 


ew Britain, 


Engineering Appliances - 


Crosby Steam Gage & 
Boston, Mass. 
Lunkenheimer Co., 
Engineers, 

Architect 


rhompson, Hugh L. 


Conn 


Engineers, 

Electrical 
Crocker-Wheeler Co., 
Merritt, Jos., Hartford, 
Engines, Gas and 
- —— Mach. Co., 


Blaisdell 


a. 
Grant Mfg. & Mach. Co., 
Conn. 


Machinery 


Co., 


Valve Co., 


Cincinnati, O. 
Consulting and 


Waterbury 


Mechanical and 


Ampere, N. J. 


Conn 


Gasolene 
Bridgeport, 


Bradford, 


Bridgeport, 








Kngines, Motor 
Franklin Mfg. Co., H. H.., 
N. Y 


Ridgway Dynamo & Engine Co., 
Ridgway, 


Syracuse, 


Engines, Steam 


Sturtevant Co., B. F., Hyde Park, 


Mass. 
Engraving Machinery 
Gorton Mach. Co., Geo., Racine, Wis. 
Exhaust Heads 


Sturtevant Co., B. F., Hyde Park, 


Mass. 
Exhibition, Machinery 
Philadelphia Bourse, Phila., Pa. 
Expanders, Tube 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Export 

a & Co., Chas., London, Eng. 
: & we es New York. 


Eyelet Machinery 
Manville Bros. Co., Waterbury, Conn. 


Factory Equipment 


Lyon Metallic Mfg. Co., Aurora, Ill. 
Mfg. Equipment & Eng. Co., Boston, 
« Mass. 


Fans, Electric 


Crocker-Wheeler Co., 


Ampere, N.fJ. 
General Electric Co., New Y 


ork. 


— Elec. Mfg. Co., Madison, 
is. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Western Electric Co., Chicago, Ill. 
Westinghouse Electric & Mfg. Co., 

Pittsburg, Pa. 
Fans, Exhaust 
Crocker-Wheeler Co., 
General Electric Co., 
Sturtevant Co., B. F., 

Mass. 


Ampere, N. J. 
Phila., Pa. 
Hyde Park, 


Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Carver File Co., Philadelphia, Fa. 

Hammacher, Schlemmer & Co., New 
York. 

Nash Co., Geo., New York. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co., E. P., New York. 

Simonds File Co., Fitchburg, Mass. 


Filler, Iron 
Clark Cast Steel Cement Co., 


ton, Conn. : 
Felton, Sibley & Co., Phila., Pa. 


Filing Machines 

Cochrane-Bly Co., Rochester, N. Y. 

Henry & Wright Mfg. Co., Hartford, 
Conn 


Shel- 


Fittings, Iron 
National Tube Co., 
Flexible Shafts 


Chicago Flexible Shaft Co., 
Ill 


Pittsburgh. Pa, 


Chicago, 


Coates Clipper Mfg Co., Worcester, 


Mass 
Gem Mfg 
Forges 
Boynton & 

Mass. 
Bradley & Son, C. C., Syracuse, N. Y. 
Burk Machy. Co., Cleveland, O. 
Miner & Peck Mfg. Co., New Haven, 

Conn. ; 
National Machinerv Co., 


Pittsburg, Pa. 


Co., 


Plummer, Worcester, 


Tiffin, O. 


| Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Forgings, Drop 

Billings & Spencer Co., Hartford 
Conn 

Bliss Co., E. W., Brooklyn, N. Y. 

Brown & Co., R. H., New Haven 


Conn 
Crescent Forgings Co.., 
O. K. Tool Holder Co., 
Page Storms Drop Forge Co., 

field, Mass. 

Williams & Co., J. H., 
=. ee 


Oakmont, Pa 
Shelton, Conn 
Spring- 


Brooklyn 


Forgings, Steel 

Cammel, Laird & Co., New York. 
Crescent Forgings Co., Oakmont, Pa 
Mc Innes steel Co., Corry Pa. 
Tindel-Morris Co., Eddystone, Pa 








